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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a rolling bear- 
ing unit fitted with a rotational speed detection unit (re- 
ferred to hereunder as a speed sensing rolling bearing 
unit), used for rotatably supporting a vehicle wheel on a 
suspension unit, and detecting the rotational speed of 
the wheel. 

DESCRIPTION OF THE RELATED ART 

[0002] There are various known constructions for a 
speed sensing rolling bearing unit for rotatably support- 
ing a vehicle wheel on a suspension unit, and detecting 
the rotational speed of the wheel to enable control of an 
anti-lock braking system (ABS) or a traction control sys- 
tem (TCS). 

[0003] The rotational speed detection units fitted to 
this type of speed sensing rolling bearing unit, all incor- 
porate a tone wheel which rotates together with the ve- 
hicle wheel, and a sensor which outputs a signal having 
a frequency proportional to the rotational speed of the 
tone wheel. 

[0004] As to the types of tone wheel and sensor, there 
are already a number of known types. One of these is 
a so called passive type which uses a magnetic material 
for the tone wheel, so that a voltage induced in a coil of 
the sensor, changes corresponding to rotation of the 
tone wheel. Since expensive components are not re- 
quired, this type is widely used. 
[0005] With such passive type rotational speed detec- 
tion units, it is known as disclosed in European Patent 
Publication No. 0 426 298 Al, or Hatsumei Kyokai Kokai 
Technical Report (Japanese) No. 94-16051 that the sen- 
sor can be formed in an annular shape to increase sen- 
sor output. 

[0006] Figs.20 and 21 show a speed sensing rolling 
bearing unit as disclosed in the abovementioned Kokai 
Technical Report, which has an inner ring assembly 
comprising a hub 1 and an inner ring 5. The hub 1 is 
formed with a flange 2 for wheel fixture, on an outer pe- 
ripheral face of its axially outer end (here "axially outer 
end" means the outer end in a widthwise direction when 
fitted to a vehicle; to the left in the figures), and formed 
with an inner ring raceway 3a and a step 4 on its central 
outer peripheral surface. Furthermore, the inner ring 5 
which constitutes the inner ring assembly together with 
the hub 1 , is formed with an inner ring raceway 3b on 
an outer peripheral face thereof, and is externally fitted 
to the outer peripheral face of an axially inner end of the 
hub 1 with an axially outer end face thereof abutted 
against the step 4 (here "axially inner end" means the 
end towards the center in a widthwise direction when 
fitted to a vehicle; to the right in the figures). 
[0007] There is also the case where, instead of direct- 
ly forming the inner ring raceway 3a on the outer periph- 


eral surface of the hub 1 , it is formed on an inner ring 
(not shown) separate from the hub 1 ( which is externally 
fitted to the hub 1 together with the inner ring 5. 
[0008] A threaded portion 6 is formed on a portion of 

s the hub 1 near the axially inner end thereof. The inner 
ring assembly is thus assembled by fixing the inner ring 
5 at a predetermined location on the outer peripheral 
face of the hub 1 by means of a nut 7 which is threaded 
onto the threaded portion 6 and tightened. 

10 [0009] An outer ring 8 is located around the hub 1 and 
provided with an attachment portion 9 on a central outer 
peripheral face thereof, for fixing the outer ring 8 to a 
suspension unit (not shown). An inner peripheral face 
of the outer ring 8 is formed with outer ring raceways 

is 10a, 10b opposite to the inner ring raceways 3a, 3b re- 
spectively. 

[0010] A plurality of rolling bodies or members 11 are 
respectively provided between the inner ring raceways 
3a, 3b and the outer ring raceways 1 0a, 1 0b, so that the 

20 hub 1 is free to rotate inside the outer ring 8. 

[0011] With the example shown in Figs. 20, 21, balls 
are used for the rolling bodies 11 . However in the case 
of a rolling bearing unit for heavy vehicles, tapered roll- 
ers may be used. 

25 [0012] A seal ring 12 is fitted between the inner pe- 
ripheral face of the outer ring 8 at its axially outer end, 
and the outer peripheral face of the hub 1 , to cover the 
axially outer end opening of the space in which the plu- 
rality of rolling bodies or members 11 are provided be- 

30 tween the inner peripheral face of the outer ring 8 and 
the outer peripheral face of the hub 1 . 
[001 3] A tone wheel 1 3 is formed in an overall annular 
shape (short cylinder shape) from a magnetic metal 
plate such as a steel plate, and comprised of a smaller 

35 diameter portion 14 and larger diameter portion 15 
which are formed concentric with each other and con- 
nected by a step portion 16. The larger diameter portion 
1 5 (left end in Fig.20, 21 ) of the tone wheel 1 3 is exter- 
nally fixed to a portion on an axially inner end of the inner 

40 ring 5 which is away from the inner ring raceway 3b. The 
tone wheel 1 3 is fixedly supported on the inner ring 5 
with the larger diameter portion 15 externally fitted to 
the outer peripheral face of the inner ring 5 at the axially 
inner end of the inner ring 5, and with the step portion 

45 1 6 abutted against the axially inner end rim of the inn er 
ring 5. Consequently, the smaller diameter portion 14 is 
supported concentric with the inner ring 5. 
[0014] A plurality of apertures or through-holes 17 
(forming a rotating cutout section) are formed in the 

50 smaller diameter portion 1 4 at even spacing around the 
circumference, so that the magnetic characteristics in 
the circumferential direction change alternately at an 
even spacing. The apertures 1 7 are formed in the same 
rectangular shape with the long side aligned with the ax- 

55 ial direction (left/right direction in Figs.20, 21 ). 

[0015] An axially inner end opening of the outer ring 
8 is covered with a cover 18 made in the form of a bot- 
tomed cylinder, by for example press forming or drawing 
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a metal plate of stainless steel, or aluminum alloy and 
the like. 

[0016] An annular sensor 20 is embedded in annularly 
formed synthetic resin 21 and fixedly retained within an 
inner peripheral side of a cylindrical portion 1 9 of the 
cover 18. The sensor 20 comprises a permanent mag- 
net 22, a stator 23 made from a magnetic material such 
as steel plate, and a coil 24, formed in an annular shape 
by encapsulating the permanent magnet 22, stator 23, 
and coil 24 inside the synthetic resin 21. 
[0017] As to the respective members constituting the 
sensor 20, the permanent magnet 22 is formed as an 
overall ring shape (annular shape), magnetized in the 
radial direction. The inner peripheral face of the perma- 
nent magnet 22 is opposed, across a small clearance 
25, to an outer peripheral face of a base end portion of 
the smaller diameter portion 14 of the tone wheel 1 3 in 
which the apertures 17 are not formed. 
[0018] The stator 23 is formed in an overall annular 
shape of approximate J shape in cross section to form 
radially outer and inner cylindrical portions 26, 27. The 
radially outer cylindrical portion 26 of the stator 23 has 
an inner peripheral face on an axially outer end thereof 
located near to or in abutment with an outer peripheral 
face of the permanent magnet 22. An inner peripheral 
face of the radially inner cylindrical portion 27 of the sta- 
tor 23 is faced to a portion of the smaller diameter portion 
14 of the tone wheel 13 in which the apertures 17 are 
formed. 

[0019] Furthermore a plurality of cut-outs 28 forming 
a stationary cutout section are formed in the radially in- 
ner cylindrical portion 27 around the circumference with 
a pitch equal to that of the apertures 17 (central angle 
pitch). The radially inner cylindrical portion 27 is thus 
formed with comb like teeth. 

[0020] The coil 24 is formed as an annular shape by 
winding a wire around a bobbin 29 of a non magnetic 
material, and is located on an inner peripheral portion 
of the radially outer cylindrical portion 26 of the stator 
23. An induced electromotive force (EMF) produced in 
the coil 24 is taken out from a connector 30 which pro- 
trudes from the external face of the cover 18. 
[0021] During use of the speed sensing rolling bearing 
unit of the above construction, when the hub 1 and tone 
wheel 13 rotate, the flux density in the stator 23 facing 
the tone wheel 1 3 changes causing the voltage induced 
in the coil 24 to change with a frequency proportional to 
the rotational speed of the hub 1 . The theory related to 
the change in voltage induced in the coil 24 with the 
change in density of the flux flowing in the stator 23, is 
similar to that for the well known cases for rotational 
speed detection sensors. 

[0022] The reason for the change in density of the flux 
flowing in the stator 23 with rotation of the tone wheel 
1 3 is as follows: 

[0023] With the plurality of apertures 17 provided in 
the tone wheel 1 3, and the plurality of cutouts 28 pro- 
vided in the stator 23, since the pitch is the same, there 


is a point in time with rotation of the tone wheel 13 
wherein they are simultaneously opposed to each other 
around the whole circumference. Moreover, at that point 
in time, the column portions of magnetic material be- 
s tween adjacent pairs of apertures 17, and the tongue 
portions of magnetic material between adjacent pairs of 
cut-outs 28 are opposed to each other across the small 
clearance or clearance 25. With the respective column 
and tongue portions (magnetic bodies) opposed to each 
other in this way, a high density flux flows between the 
tone wheel 1 3 and the stator 23. 
[0024] On the other hand, if the apertures 17 and the 
cut-outs 28 are out of phase by one half, the density of 
the flux flowing between the tone wheel 1 3 and the stator 
23 drops. That is to say, in this condition, the apertures 
17 provided in the tone wheel 13 are opposed to the 
tongue portions, and at the same time the cut-outs 28 
provided in the stator 23 are opposed to the column por- 
tions. With the respective column portions opposed to 
the cut-outs 28, and the tongue portions opposed to the 
apertures 17 in this way, then a relatively large space 
exists between the tone wheel 13 and the stator 23 
around the whole circumference. Therefore, in this con- 
dition, the density of the flux flowing between the tone 
wheel 1 3 and the stator 23 decreases. 
[0025] As a result of this, the voltage induced in the 
coil 24 changes in proportion to the rotational speed of 
the hub 1. 

[0026] The sensor 20 functions in the above manner, 
with the output voltage induced in the coil 24 changing 
with a frequency proportional to the rotational speed of 
the hub 1. 

[0027] With this construction, there is an annular 
space within the end opening of the outer ring 8 which 
is necessarily formed by providing the outer ring 8. 
There is thus the possibility of installing the sensor 20 
into this limited space, while making the output of the 
sensor 20 sufficiently large, so that the rotational speed 
of the vehicle wheel rotating with the hub 1 can be ac- 
curately detected. That is to say, the permanent magnet 
22, the stator 23 and the coil 24 which constitute the 
sensor 20 are formed in an annular shape so as to re- 
spectively surround the whole circumference of the tone 
wheel 1 3. Also, since the flux output from the permanent 
magnet 22 flows around the whole circumference of the 
stator 23, the amount of flux flowing inside the stator 23 
can be sufficiently increased for the whole stator 23. Ac- 
cordingly, the voltage change in the coil 24 with the 
change in density of the flux passing through the stator 
23 can be increased. 

[0028] With the rotational speed detection unit incor- 
porating the known annular sensor 20 constructed and 
used as described above, a larger output can be ob- 
tained compared to the heretofore known device con- 
structed with a rod shape sensor. 
[0029] Incidentally, in order to sufficiently maintain the 
output of a sensor with a small size construction which 
can be fitted into a small vehicle, the following points 
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require consideration. 

[0030] The simplest method of increasing the output 
of the sensor 20 to enable accurate detection of the ro- 
tational speed of a wheel, is to increase the size of the 
sensor 20. However, in the case of the sensor 20 in a 
speed sensing rolling bearing unit for use in small vehi- 
cles, it is difficult to have a size increase involving an 
increase in outer diameter and axial thickness dimen- 
sions. Accordingly, to increase the output of a sensor in 
a speed sensing rolling bearing unit for use in small ve- 
hicles, it is necessary to have a construction whereby a 
larger output can be obtained with effective utilization of 
the limited space, without increasing the outer diameter 
and the thickness dimensions. 
[0031] For example, in the case of the conventional 
configurations shown in Figs. 20 and 21 , the flux flowing 
between the inner and outer peripheral faces, that is, 
between the end faces in the magnetized direction of 
the permanent magnet 22, flows in a closed magnetic 
circuit including the tone wheel 1 3 and the stator 23. Fur- 
thermore the coil 24 in which a voltage is induced with 
a change in density of the flux flowing in the closed mag- 
netic circuit, is juxtaposed axially with the permanent 
magnet 22. To increase the output of the sensor 20, i.e. 
the voltage induced in the coil 24, an effective method 
is to increase the number of windings of the coil 24. How- 
ever, with the conventional configurations shown in 
Figs.20 and 21 , if the number of windings is increased, 
the size of the sensor 20 is increased. 
[0032] Also, to increase the output of the sensor 20, 
an effective method is to increase the peripheral speed 
of the portion on the tone wheel 1 3 which is faced to the 
sensor 20. However, with the conventional configura- 
tions shown in Figs.20 and 21, since the tone wheel 13 
is located diametrically inward of the sensor 20, the di- 
ameter of the sensor 20 must be increased in order to 
increase the peripheral speed. If the diameter of the sen- 
sor 20 is increased, the whole body of the rotational 
speed detection unit is increased in size, so that not only 
does assembly into a small size vehicle become difficult, 
but also, although the number of windings of the coil 24 
may be the same, the overall length of "the wire is in- 
creased. Any increase in the overall length of the wire 
involves an increase in resistance, which thus detracts 
from any benefit resulting from the increase in output of 
the sensor 20. 

SUMMARY OF THE INVENTION 

[0033] A speed sensing rolling bearing unit according 
to the present invention has been developed through 
consideration of such circumstances, the object of the 
invention being to effectively utilize the space so as to 
enable a sufficient increase in the number of windings 
to obtain a sufficient output increase effect. 
[0034] Specifically, the sensor, e.g. the coil of the sen- 
sor, is located diametrically inward of the tone wheel 
having cutouts to be detected. One end in magnetized 


direction of the permanent magnet is faced to a first por- 
tion of the tone wheel either directly or through a stator 
with the other end face in magnetized direction of the 
permanent magnet faced to a portion of the inner ring 
5 assembly or a second portion of the tone wheel, directly 
or through a stator, wherein at least one of the first and 
second portions of the tone wheel is formed with the 
coutouts to be detected. 

[0035] With the speed sensing rolling bearing unit ac- 
cording to the present invention, the support of a vehicle 
wheel on the suspension unit so as to rotate freely, or 
the operation itself when detecting the rotational speed 
of the wheel, is substantially the same as for the before- 
mentioned conventional configurations. However, with 
the speed sensing rolling bearing unit of the present in- 
vention, the peripheral speed of the tone wheel can be 
increased as well as the pitch of the cutouts in the ro- 
tating cutout section. Moreover the number of windings 
of the wire in the sensor can be increased without an 
increase in overall length of the wire, so that an output 
increase of the sensor is achieved. Furthermore, space 
is effectively utilized so that a sufficient increase in the 
number of windings, and a sufficiently large output in- 
crease effect can be obtained. 
[0036] Other objects and aspects of the present in- 
vention, will become apparent from the following de- 
scription of embodiments given in conjunction with the 
appended drawings. 

Brief Description of the Drawings 

[0037] 

Fig. 1 is a cross sectional view of a first embodiment 
of the present invention: 

Fig. 2 is an enlarged view of the right hand portion 
of Fig.1; 

Fig. 3 is an enlarged view similar to Fig. 2 showing a 
second embodiment of the present invention; 
Fig. 4 is an enlarged view similar to Fig. 2 showing a 
third embodiment of the present invention; 
Fig. 5 is an enlarged view similar to Fig. 2 showing a 
fourth embodiment of the present invention; 
Fig. 6 is an enlarged view similar to Fig. 2 showing a 
fifth embodiment of the present invention; 
Fig.7 is an enlarged view similar to Fig.2 showing a 
sixth embodiment of the present invention; 
Fig.8 is an enlarged view similar to Fig.2 showing a 
seventh embodiment of the present invention; 
Fig. 9 is an enlarged view similar to Fig.2 showing 
an eight embodiment of the present invention; 
Fig. 10 is an enlarged view similar to Fig.2 showing 
an ninth embodiment of the present invention; 
Fig. 11 is an enlarged view similar to Fig.2 showing 
an tenth embodiment of the present invention; 
Fig. 12 is a cross sectional view showing an elev- 
enth embodiment of the present invention; 
Fig. 1 3 is an enlarged view of the right hand portion 
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of Fig. 12; 

Fig. 14 is an enlarged view similar to Fig. 2 showing 
an twelfth embodiment of the present invention; 
Fig.1 5 is an enlarged view of a portion correspond- 
ing to the upper half of Fig.2, showing an thirteenth 
embodiment of the present invention; 
Fig. 1 6 is an enlarged view similar to Fig. 1 5 showing 
an fourteenth embodiment of the present invention; 
Fig. 17 is an enlarged view similar to Fig.2 showing 
an fifteenth embodiment of the present invention; 
Fig. 18 is a graph showing a relationship between 
the ratio of the pitch of the magnetic poles and the 
cutouts to the thickness of the small clearance and 
the output of the sensor in a rolling bearing unit fitted 
with a permanent magnet with north and south 
poles arranged alternately; 
Fig. 19 is a graph showing the influence that the di- 
ametric displacement of the sensor exerts on the 
output of the sensor; 

Fig.20 is a cross sectional view of an example of a 

conventional construction; and 

Fig.21 is an enlarged view of part XXI of Fig.20. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0038] The speed sensing rolling bearing unit accord- 
ing to the present invention, as with the beforemen- 
tioned conventional speed sensing rolling bearing unit, 
incorporates an outer ring which does not rotate during 
use and has a double row outer ring raceway on an inner 
peripheral face thereof, an inner ring assembly which 
rotates during use and has a double row inner ring race- 
way on an outer peripheral face thereof opposite to the 
inner peripheral face, a plurality of rotating bodies pro- 
vided so as to be freely rotatable between the outer ring 
raceway and the inner ring raceway, an annular tone 
wheel made from a magnetic material, fixed to an end 
portion of the inner ring assembly, and has a rotating 
cutout section for detection provided with a plurality of 
cutouts evenly spaced around the circumference, a cov- 
er fixed to an axially inner end opening portion of the 
outer ring, and an annular sensor incorporating a coil, a 
permanent magnet and a stator of respective annular 
shapes and embedded in a synthetic resin retained in 
the cover so as to be faced to the rotating cutout section 
for detection of the tone wheel. 
[0039] In a first aspect of the present invention, with 
the speed sensing rolling bearing unit of the present in- 
vention, the coil of the sensor is located diametrically 
inward than the rotating cutout section for detection on 
the tone wheel. 

[0040] According to a second aspect of the speed 
sensing rolling bearing unit of the present invention, the 
inner ring assembly is made of a magnetic material, and 
the sensor incorporates; an annular permanent magnet 
magnetized in a predetermined one direction around the 
whole circumference, at least one stator made from a 


magnetic material with one end portion located close to 
or in contact with at least one of two end faces in mag- 
netized direction of the permanent magnet, and an an- 
nular coil located along a part where the flux from the 
s permanent magnet flows. 

. [0041] Furthermore, one end face in magnetized di- 
■ rection of the permanent magnet is faced to the rotating 
cutout section with cutouts for detection of the tone 
wheel either directly or through the stator across a first 
10 small clearance, and a plurality of cutouts in the station- 
ary cutout section are formed with the same pitch as in 
the rotating cutout section, in the permanent magnet or 
the stator at a portion opposite to the rotating cutout sec- 
tion for detection of the tone wheel. 
is [0042] Moreover, the other end face in magnetized di- 
rection of the permanent magnet is faced to one part of 
the surface of the inner ring assembly either directly or 
through the stator across a second small clearance. 
[0043] According to a third aspect of the speed sens- 
ing rolling bearing unit of the present invention, a nut 
made of a magnetic material is fixed to the inner ring 
assembly, such that at least one part of an outer periph- 
eral face of the nut is formed as a cylindrical face con- 
centric with the inner ring assembly 
[0044] Moreover, the sensor incorporates an annular 
permanent magnet magnetized in a predetermined one 
direction around the whole circumference, at least one 
stator made from a magnetic material with one end por- 
tion located close to or in contact with at least one of two 
end faces in magnetized direction of the permanent 
magnet, and an annular coil located along a part where 
the flux from the permanent magnet flows. 
[0045] Furthermore, one end face in magnetized di- 
rection of the permanent magnet is faced to the portion 
for detection of the tone wheel either directly or through 
the stator across a first small clearance, and a plurality 
of cutouts in the stationary cutout section are formed 
with the same pitch as in the rotating cutout section, in 
the permanent magnet or the stator at a portion opposite 
to the rotating cutout section of the tone wheel. And, the 
other end face in magnetized direction of the permanent 
magnet is faced to the cylindrical face of the nut either 
directly or through the stator across a second small 
clearance. 

[0046] According to a fourth aspect of the speed sens- 
ing rolling bearing unit of the present invention, the inner 
ring assembly comprises; a hub for removably fixing a 
vehicle wheel, an inner ring externally fitted to the hub, 
and a nut threaded onto a threaded portion on an axially 
inner end of the hub, for axially pressing the inner ring. 
[0047] Moreover, the tone wheel incorporates a small- 
er diameter portion externally fixed to an axially inner 
end portion of the inner ring, a larger diameter portion 
located around the periphery of the nut, and a step por- 
tion connecting an axially outer end rim of the larger di- 
ameter portion to an axially inner end rim of the smaller 
diameter portion, and the rotating cutout section is pro- 
vided on at least an inner peripheral face of the larger 
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diameter portion. 

[0048] The sensor is provided radially inside the larg- 
er diameter portion and incorporates an annular perma- 
nent magnet magnetized in a predetermined one direc- 
tion around the whole circumference, at least one stator 
made from a magnetic material with one end portion lo- 
cated close to or in contact with at least one of two end 
faces in magnetized direction of the permanent magnet, 
and an annular coil located along a part where the flux 
from the permanent magnet flows. The one end face in 
magnetized direction of the permanent magnet is locat- 
ed magnetically close to and faced to one part of the 
tone wheel across a first small clearance (the term 
"magnetically" means a direct or indirect, e.g. through a 
stator, relationship to make a magnetic circuit portion), 
and one end portion of the stator is located in contact 
with or close to the other end face in magnetized direc- 
tion of the permanent magnet, while the other end por- 
tion of the stator is located magnetically close to and 
faced to another part of the tone wheel across a second 
small clearance. 

[0049] Moreover at least one of the one part or the 
another part of the tone wheel is formed with the rotating 
cutout section for detection, while a plurality of cutouts 
in the stationary cutout section are formed, with the 
same pitch as the rotating cutout section, on at least one 
of the other end portion of the stator and a part which is 
magnetically connected to the one end face in magnet- 
ized direction of the permanent magnet, so as to be op- 
posite to the rotating cutout section for detection. 
[0050] Now, Figs. 1 , 2 show a first embodiment of the 
present invention according to the second aspect. Since 
the features of the speed sensing rolling bearing unit 
according to the present invention are in the rotational 
speed detection unit section, and the construction of the 
rolling bearing unit section is the substantially same as 
for the conventional constructions mentioned before- 
hand, like symbols are used to identify like members of 
the rolling bearing unit section, and overlapping descrip- 
tion is either omitted or simplified. The following descrip- 
tion is centered on the rotational speed detection unit 
section which is the feature of the present invention. 
[0051] The rolling bearing unit has a hub 1 and an in- 
ner ring 5 of magnetic material which together with the 
hub 1 of magnetic material constitutes an inner ring as- 
sembly. 

[0052] An annular tone wheel 1 3 of magnetic material 
is externally fixed to the axially inner end portion of the 
inner ring 5. A plurality of recesses 31 which constitute 
the rotating cutout section are formed in an outer periph- 
eral face of the tone wheel 1 3 evenly spaced around the 
circumference. Accordingly, the shape of the outer pe- 
ripheral face of the tone wheel 1 3 is in the form of gear 
like recesses and protrusions. 
[0053] An open end portion of a cover 1 8 is internally 
fixed to the opening portion of the outer ring 8 at its ax- 
ially inner end. Furthermore, an annular shape sensor 
20 is supported in the cover 18, and embedded in a syn- 


thetic resin 21 . 

[0054] The sensor 20 incorporates a cylindrical (an- 
nular) permanent magnet 22, first and second stators 
32, 33 respectively made from a magnetic material such 

s as low carbon steel plate, and an annular coil 24. 
[0055] The permanent magnet 22 is magnetized 
around the whole circumference in the axial direction 
(left/right direction in Figs.1 and 2), with the axially outer 
end face made a north pole around the whole circum- 

io ference, and the axially inner end face made a south 
pole around the whole circumference. 
[0056] The first stator 32 is formed in an overall an- 
nular shape of L shape in cross section, and comprised 
of a ring portion 34, and a cylindrical portion 35 bent 

is axially outward from an outer peripheral rim of the ring 
portion 34. A plurality of cut-outs 28 which constitute a 
stationary cutout section are formed in the cylindrical 
portion 35 at the same pitch as the recesses 31 . Accord- 
ingly, the cylindrical portion 35 is formed in an annular 

20 comb shape. 

[0057] The inn er peripheral face of the cylindrical por- 
tion 35 is faced to the outer peripheral face of the tone 
wheel 1 3, across a first small clearance 36 in the radial 
direction. 

25 [0058] When forming the cylindrical portion 35 in an 
annular comb shape, if the cut-outs 28 are punched out 
in a plate body in the form of a ring to make the comb 
like teeth, and this part is then bent to give the cylindrical 
portion 35, then the first stator 32 can be made at low 

30 cost. The axially inner side face of the ring portion 34 is 
abutted against the axially outer end face of the perma- 
nent magnet 22. 

[0059] The second stator 33 is formed as a disc. The 
axially inner end face of the permanent magnet 22 is 

35 abutted against an axially outer side face near the outer 
circumference of the second stator 33. An axially outer 
side face at the central portion of the second stator 33 
is faced to the axially inner end face of the threaded por- 
tion 6 formed on the axially inner end portion of the hub 

40 1 in the thrust direction across a second small clearance 
37. 

[0060] The coil 24 is formed by winding wire onto a 
bobbin 29 and fitted at the diametrically inner side of the 
permanent magnet 22. 

45 [0061] With the speed sensing rolling bearing unit of 
the present invention constructed as described above, 
the magnetic flux flowing between the axially inner/outer 
end face pair which constitute the two end faces in the 
magnetized direction of the permanent magnet 22, flows 

50 in a closed magnetic circuit formed by the tone wheel 
13, the first and second stators 32, 33, and the hub 1 
and inner ring 5 arranged in series. The density of the 
magnetic flux flowing in this closed magnetic circuit 
changes with the phase change of the recesses 31 and 

55 the cut-outs 28 with rotation of the tone wheel 1 3. 
[0062] That is to say, at the point in time wherein the 
recesses 31 and the cut-outs 28 are opposed to each 
other, the protrusions between the adjacent pairs of re- 
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cesses 31 , and the tongue portions between adjacent 
pairs of cut-outs 28 are opposed to each other. As a re- 
sult, the magnetic resistance between the tone wheel 
1 3 and the first stator 32 is reduced so that the density 
of the flux flowing in the above mentioned closed mag- 
netic circuit increases. On the other hand, at the point 
in time wherein the recesses 31 and the cut-outs 28 are 
out of phase by one half, the protrusions between the 
adjacent pairs of recesses 31 are opposed to the cut- 
outs 28, while the tongue portions between the adjacent 
pairs of cut-outs 28 are opposed to the recesses 31 . As 
a result, the magnetic resistance between the tone 
wheel 13 and the first stator 32 increases so that the 
density of the flux flowing in the closed magnetic circuit 
decreases. Therefore, with the density change in the 
flux flowing in the closed magnetic circuit, a voltage is 
induced in the coil 24 to change with a frequency pro- 
portional to the rotational speed of the tone wheel 1 3. 
[0063] With the speed sensing rolling bearing unit of 
the first embodiment, by arranging the coil 24 on the in- 
ner diameter side of the permanent magnet 22, the axial 
dimension of the coil 24 can be increased, so that the 
number of windings of wire can be increased to give an 
increase in the output. Moreover, since the inner diam- 
eter of the coil 24 can be made small so long as the coil 
24 does not interfere with the nut 7, then even with an 
increase in the number of windings of wire, the length 
of the wire does not become excessive so that the in- 
crease in resistance of the wire is minimum. Conse- 
quently there is a significant output increase effect due 
to the increase in number of windings. Moreover, the 
outer diameter of the tone wheel 1 3 formed with the re- 
cesses 31 in the rotating cutout section can be in- 
creased giving an increase in output due to an increase 
in peripheral speed. 

[0064] With the speed sensing rolling bearing unit of 
the present invention as described above, the various 
members making up the sensor can be assembled to- 
gether by effectively utilizing the limited space between 
the outer peripheral face of the nut 7 and the inner pe- 
ripheral face of the cylindrical portion 1 9 of the cover 1 8. 
As a result, it is possible to construct a speed sensing 
rolling bearing unit of small size and with a sufficiently 
large output from the sensor 20. In particular, with the 
construction of the present embodiment shown in Fig. 
1 , wherein the tone wheel 1 3 is fixed to the outer periph- 
eral face of the inner ring 5 at its axially inner end, a size 
reduction of the rotational speed detection unit is 
achieved by effectively utilizing the space between this 
outer peripheral face of the inner ring 5 and the corre- 
sponding inner peripheral face of the outer ring 8. Fur- 
thermore, since the diameter of the tone wheel 13 can 
be increased without increasing the diameter of the coil 
24 of the sensor 20, this has a significant effect on the 
increase in output of the sensor 20. 
[0065] Fig.3 shows a second embodiment of the 
present invention also according to the second aspect. 
With this embodiment the number of windings of wire of 


a coil 24 is further increased by providing the coil 24 to 
radially extend in as far as to between the axially inner 
end face of the nut 7 and the axially outer face of the 
second stator 33. The output of the sensor 20 can thus 
5 be further increased compared to that for the first em- 
bodiment, by the amount due to the increased number 
of windings. Other details of the construction and oper- 
ation are the same as for the abovementioned first em- 
bodiment. 

*o [0066] Fig.4, shows a third embodiment of the present 
invention. With this embodiment, a second stator 33 of 
a sensor 20 is formed in a ring shape, with an inner pe- 
ripheral rim bent axially outward to form a cylindrical por- 
tion 38. Furthermore, an unthreaded shaft portion 39 

*5 having a diameter less than the root diameter of the 
threaded portion 6, is formed on the hub 1 so as to pro- 
trude axially inwards from the nut 7 at the tip end of the 
threaded portion 6. The inner peripheral face of the cy- 
lindrical portion 38 is faced to the outer peripheral face 

20 of the shaft portion 39 radially across a second small 
clearance 37a. 

[0067] Compared to axial machining, the diameter of 
the cylindrical portion 38 can be easily machined to a 
small tolerance. Accordingly, the second small clear- 
25 ance 37a can be kept small so that a sufficient output 
can be obtained. Furthermore, since the cylindrical por- 
tion 38 can be made by burring, so that low cost is pos- 
sible. Other details of the construction and operation are 
substantially the same as for the beforementioned first 
30 embodiment. 

[0068] Fig.5 shows a fourth embodiment of the 
present invention also according to the second aspect. 
With this embodiment, a first stator 32 of a sensor 20 is 
made as a simple cylinder, and the second stator is omit- 
as ted. A stationary cutout section with a plurality of cut- 
outs 28 is formed in an axially outer end rim of the first 
stator 32, with the stationary cutout section faced to the 
outer peripheral face of the tone wheel 1 3 across the 
first small clearance or clearance 36. Moreover, a per- 
40 manent magnet 22 formed in a ring shape is magnetized 
in the radial direction. 

[0069] With the embodiment shown in Fig.5, the inner 
peripheral face of the permanent magnet 22 is made a 
south pole around the whole circumference, while the 

45 outer peripheral face is made a north pole around the 
whole circumference. Moreover, an inner peripheral 
face of the permanent magnet 22 is faced to an outer 
peripheral face of the unthreaded shaft portion 39 
formed at the axially inner tip end of the threaded portion 

50 6 on the hub 1 , across a second small clearance 37a. 
With such a sensor 20, the interaction causing the 
change in the induced voltage in the coil 24 with rotation 
of the tone wheel 1 3 is substantially the same as for the 
abovementioned respective embodiments. 

55 [0070] Fig.6 shows a fifth embodiment of the present 
invention also according to the second aspect. With this 
embodiment, a sensor 20 has a second stator 33 which 
is formed as an overall disc shape with a hat shape in 
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cross section, and a coil 24 is fitted between an inner 
peripheral face of a permanent magnet 22 and an outer 
peripheral face of a protrusion 40 formed at a diametri- 
cally central portion of the second stator 33. 
[0071] With this construction, since the second stator 
33 also acts to center the coil 24, so that the coil 24 is 
located during assembly, thus simplifying assembly of 
the speed sensing rolling bearing unit. 
[0072] A cavity 41 is provided in a diametrically central 
portion of the synthetic resin 21 in which the sensor 20 
is encapsulated, enabling a saving in synthetic resin 21 . 
[0073] A tone wheel 1 3 is made of a sintered material 
with a plurality of recesses 31 in the rotating cutout sec- 
tion formed on the outer peripheral face at the axially 
inner end portion. The axially outer end portion wherein 
the recesses 31 are not formed can thus keep its thick- 
ness enough, so that when the tone wheel 13 is press 
fitted to the inner ring 5, the occurrence of failure due to 
fracture and the like can be avoided. 
[0074] Other details of the construction and operation 
are substantially the same as for the beforementioned 
first embodiment. 

[0075] Fig.7 shows a sixth embodiment of the present 
invention according to the third aspect. With this embod- 
iment, an cylindrical surface 42 concentric with the inner 
ring 5 is formed on an axially central portion of the nut 
7 of magnetic material which is threadedly engaged and 
fixed onto the threaded portion 6 on the hub 1 to press 
against the inner ring 5. 

[0076] Moreover, a second stator 33 of a sensor 20 
has a cylindrical portion 43 for an inner peripheral face, 
so as to be formed in an overall annular shape of L 
shape in cross section. The second stator 33 also has 
an outer peripheral end portion the axially outer face of 
which is abutted against an axially inner end face of the 
permanent magnet 22 which is magnetized in the axial 
direction (left/right direction in Fig.7). 
[0077] An inner peripheral face of the cylindrical por- 
tion 43 is faced to the cylindrical surface 42 of the nut 7 
across a second small clearance 37b. Axially extending 
grooves 44 are formed at a plurality of locations (for ex- 
ample four locations) around the circumference of the 
cylindrical surface 42 of the nut 7, so as to be freely en- 
gagable with a tool for tightening the nut 7. 
[0078] As for the first stator 32 and the tone wheel 1 3, 
these are substantially the same as for the beforemen- 
tioned first embodiment. 

[0079] With the speed sensing rolling bearing unit 
constructed as described above, the magnetic flux flow- 
ing between the axially inner and outer end faces which 
constitute the two end faces in magnetized direction or 
magnetic orientation of the permanent magnet 22, flows 
in a closed magnetic circuit formed by the tone wheel 
1 3, the first and second stators 32, 33, and the inner ring 
5 and the nut 7 which presses against the inner ring 5. 
[0080] The density of the magnetic flux flowing in this 
closed magnetic circuit, as with the beforementioned 
first embodiment, changes with the phase change of the 


recesses 31 and the cut-outs 28 with rotation of the tone 
wheel 1 3. Due to the change in magnetic flux density, 
the voltage induced in the coil 24 changes. Now even 
with rotation of the grooves 44 in the nut 7, since the 
5 opposing area of the cylindrical surface 42 of the nut 7 
and the inner peripheral face of the cylindrical portion 
43 of the second stator 33 does not change, any effect 
of the grooves 44 due to rotation of the nut 7 does not 
appear in the output voltage. 
10 [0081] Fig.8 shows a seventh embodiment of the 
present invention. With this embodiment, a permanent 
magnet 22 of a sensor 20 is formed in a cylindrical shape 
and magnetized in the radial direction. Moreover a first 
stator 32 is formed in a cylindrical shape with an axially 
inner half thereof arranged close to or abutted against 
an outer peripheral face of the permanent magnet 22. 
Cut-outs 28 are formed in an axially outer half of the first 
stator 32. A second stator 33 is formed in a U shape or 
a J shape and comprised of a cylindrical portion 45 on 
the radially outside and a cylindrical portion 46 on the 
radially inside. An outer peripheral face of the cylindrical 
portion 45 of the second stator 33 is arranged close to 
or abutted against an inner peripheral face of the per- 
manent magnet 22. Similarly, an inner peripheral face 
of the cylindrical portion 46 is faced to the cylindrical sur- 
face 42 formed on the nut 7 across the second small 
clearance 37b. 

[0082] Also with this embodiment constructed as de- 
scribed above, the voltage induced in the coil 24 is 
changed by a similar interaction to that of the above- 
mentioned sixth embodiment. 

[0083] Fig. 9 shows an eighth embodiment of the 
present invention also according to the third aspect. 
With this embodiment, the permanent magnet 22 of a 
sensor 20 is a ring shaped and magnetized in the radial 
direction. Furthermore an inner peripheral face of the 
permanent magnet 22 is faced to the cylindrical surface 
42 formed on the nut 7 across the second small clear- 
ance or clearance 37b. 

[0084] Also with this embodiment constructed as de- 
scribed above, the voltage induced in the coil 24 is 
changed by a similar interaction to that of the above- 
mentioned sixth and seventh embodiments. 
[0085] Figs. 10 and 11 show a ninth and tenth embod- 
iment of the present invention also according to the third 
aspect. Both these embodiments resemble the respec- 
tive third and fourth embodiments shown in Figs.4 and 
5. However, with the third and fourth embodiments, the 
shaft portion 39 is formed on the axially inside end of 
the hub 1 , and the cylindrical portion 38 of the second 
stator (Fig.4) or the inner peripheral face of the perma- 
nent magnet 22 (Fig.5) is faced to the outer peripheral 
face of the shaft portion 39 across the small clearance 
37a, while with the ninth and tenth embodiments, a cy- 
lindrical face 42 is formed on the axially inner end of the 
nut 7, and the cylindrical portion 38 of the second stator 
33 (Fig.1 0) or the inner peripheral face of the permanent 
magnet 22 (Fig. 1 1 ) is faced to the cylindrical surface 42 
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across the small clearance 37a. The cross sectional 
shape of the coil 24 can be appropriately changed as 
required. 

[0086] Although not shown in the figures, a rotational 
speed detection unit included within the technical scope 
of the present invention can be constructed by omitting 
the first stator 32 from the first and second embodiments 
shown in Fig.1 through Fig.3, and from the fifth, sixth, 
and ninth embodiments shown in Fig.6, Fig.7 and Fig. 
10 respectively. In this case, the recess portions corre- 
sponding to the rotating cutout section can be formed 
on the axially inner end face of the tone wheel instead 
of on the outer peripheral face, and the recessed portion 
corresponding to the stationary cutout section can be 
formed on the axially outer end face of the permanent 
magnet. 

[0087] Accordingly, recesses and protrusions in gear 
shape are formed on the axially inner end face of the 
tone wheel and on the axially outer end face of the per- 
manent magnet, and the gear shaped end face of the 
tone wheel and the gear shaped end face of the perma- 
nent magnet are faced to each other in the thrust direc- 
tion across a first small clearance. 
[0088] Figs. 1 2 and 1 3 show an eleventh embodiment 
of the present invention corresponding to the fourth as- 
pect. A tone wheel 1 3 which together with a sensor 20 
constitutes the rotational speed detection unit, is formed 
in an overall cylindrical shape from a magnetic metal 
plate such as a steel plate, with an inner end rim of a 
smaller diameter portion 1 4a and an outer end rim of a 
larger diameter portion 1 5a connected by a step 1 6a giv- 
ing a crank shape in cross section. Such a tone wheel 
13 is fixed to the inner ring 5 by externally fitting the 
smaller diameter portion 1 4a to the axially inner end por- 
tion of the inner ring 5. 

[0089] Moreover, with the tone wheel 1 3 fixed to the 
inner ring 5 in this manner, the larger diameter portion 
15a is located around the periphery of the nut 7 which 
secures the inner ring 5. 

[0090] A plurality of apertures 17 in the rotating cutout 
section which constitute a portion to be detected are 
formed on an axially outer half of the larger diameter 
portion 15a (left half in Figs. 12 and 13) with an even 
spacing around the circumference. 
[0091] Naturally, there are also magnetic material col- 
umn portions circumferentially between adjacent pairs 
of aperture 17. It will suffice however if the rotating cut- 
out section is provided at least on the inner peripheral 
face of the larger diameter portion 15a. Specifically, re- 
cesses can be formed instead of the apertures or 
through-holes. Accordingly, recesses and protrusions in 
an inner gear shape can be formed on the inner periph- 
eral face of the larger diameter portion 1 5a, so that the 
recesses form the rotating cutout section. 
[0092] The sensor 20 comprises a permanent magnet 
22, a stator 23, and a coil 24. The permanent magnet 
22 is formed as an overall ring shape (annular shape), 
magnetized in the radial direction. The magnetized di- 


rection does not change around the whole circumfer- 
ence. An outer peripheral face which constitutes one 
end face in magnetized direction of the permanent mag- 
net 22 is faced to an inner peripheral face of a portion 

5 on the axially inner end portion (right end portion in Figs. 
1 2 and 1 3) of the larger diameter portion 1 5a of the tone 
wheel 13 in which the apertures 17 are not formed, 
across a first small clearance 36a. The inner end portion 
is "the one part of the tone wheel 0 . 

10 [0093] An outer peripheral face of an axially inner end 
portion of the stator 23 formed in an annular shape from 
a magnetic metal plate in a similar manner to the tone 
wheel 1 3, is abutted against or located close to an inner 
peripheral face (the other end face in magnetized direc- 

*s tion) of the permanent magnet 22. The stator 23 com- 
prises an inside cylindrical portion 47, an outside cylin- 
drical portion 48 and a connecting portion 49 connecting 
the two cylindrical portions 47, 48. 
[0094] Of these, the outer peripheral face of the inside 

20 cylindrical portion 47 which constitutes the axially inner 
end portion of the stator 23 is abutted against or located 
close to the inner peripheral face of the permanent mag- 
net 22. That is to say the inside cylindrical portion 47 
which constitutes the inner end portion, is "the one end 

25 portion of the stator". 

[0095] The outer peripheral face of the outside cylin- 
drical portion 48 (the other end portion) of the stator 23, 
is faced to an inner peripheral face of a portion on the 
outer half of the larger diameter portion 15a of the tone 

30 wheel 13 with the apertures 17, across a second small 
clearance 37c. This portion is "the other part of the tone 
wheel". 

[0096] A plurality of cut-outs 28 in the stationary cut- 
out section are formed in the outside cylindrical portion 

35 48 at the same pitch as the apertures 17. Accordingly, 
tongues of magnetic material are provided at the same 
pitch as the columns (as well as that of the apertures 1 7 
and cut-outs 28) circumferentially between adjacent 
pairs of cut-outs 28. 

40 [0097] The connecting portion 49 is comprised of a 
ring portion 50 which is bent radially inwards (up/down 
direction in Figs. 1 2 and 1 3) from the outer end rim of the 
outside cylindrical portion 48, a cylindrical portion 51 
which is bent axialfy inwards (right direction in Figs.12 

45 and 1 3) from the inner peripheral rim of the ring portion 
50, and an inclined portion 52 which connects the inner 
end rim (right end rim in Figs. 1 2 and 1 3) of the cylindrical 
portion 51 to the outer end rim (left end rim in Figs.12 
and 1 3) of the inside cylindrical portion 47. The cylindri- 

50 cal portion 51 located around the periphery of the nut 7, 
has an inner diameter slightly larger than the outer di- 
ameter of the nut 7 to avoid interference with the nut 7. 
The inside cylindrical portion 47 which is away from the 
nut 7 in the axial direction, has an inner diameter which 

55 is sufficiently smaller than the outer diameter of the nut 
7. 

[0098] The coil 24 is provided in the region defined in 
three directions by the stator 23 and the axially outer 
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face of the permanent magnet 22. The coil 24 is made 
by winding wire onto a bobbin 29 being open on the out- 
er peripheral side and made in annular shape from a 
synthetic resin. The two ends of the wire are connected 
to terminals of a connector 30 which protrudes outwards 5 
from a cover 1 8 to be described next. I n order to simplify 
winding wire onto the bobbin 29, the cross section shape 
of the bobbin 29 may made a channel shape and open 
on the outer peripheral side, so that the cross section 
shape of the coil 24 becomes a square or rectangular io 
shape. 

[0099] The sensor 20 formed in an overall annular 
shape from the permanent magnet 22, the stator 23 and 
the coil 24, is embedded in a synthetic resin 21 also 
formed into an annular shape, and thereby fixedly en- is 
gaged inside a cover 18. The cover 18 is constructed in 
the form of a bottomed cylinder by press forming or 
drawing a metal plate such as a stainless steel plate, 
and is fixed to the outer ring 8 by externally fitting its 
open end portion onto an axially inner end portion of the 20 
outer ring 8, thereby covering the axially inner end open- 
ing of the outer ring 8. A bottomed cylindrical protrusion 
54 is formed on a diametrically central portion of a bot- 
tom plate 53 of the cover 18. The synthetic resin 21 is 
engagedly fixed in an annular space between an outer 25 
peripheral face of the protrusion 54 and an inner periph- 
eral face of the cylindrical portion 1 9. Accordingly, the 
support strength of the synthetic resin 21 can be ade- 
quately maintained thus ensuring the durability of the 
synthetic resin 21 irrespective of moment loads applied 30 
thereto due for example to vibration during running. 
[01 00] With the speed sensing rolling bearing unit ac- 
cording to the present invention constructed as de- 
scribed above, the larger diameter portion 15a formed 
with the apertures 17 in the tone wheel 13 can be made 35 
larger in diameter. Consequently, the circumferential 
speed of the portion formed with the apertures 17 can 
be increased and the pitch of the apertures 17 in- 
creased. 

[0101] Moreover, since the sensor 20 is located radi- 40 
ally inside the larger diameter portion 15a, then the di- 
ameter of the coil 24 of the sensor 20 is not increased. 
As a result, the number of windings of wire can be in- 
creased without an increase in the overall length of the 
wire of the coil 24, so that an output increase of the sen- 
sor 20 is achieved. 

[0102] Furthermore, the inner diameter of the coil 24 
of the sensor 20 is increased at the portion opposite to 
the outer peripheral face of the nut 7, and reduced at 
the portion axially displaced inward from the outer pe- so 
ripheral face of the nut 7, thus effectively utilizing the air 
space. As a result, the number of windings can be suf- 
ficiently increased to obtain a sufficiently large increase 
in output. 

[0103] As a variation example of this embodiment, an 55 
inner peripheral face of a second stator (not shown in 
the figure) may be abutted against or provided close to 
the outer peripheral face of the permanent magnet 22, 


with an outer peripheral face of the second stator faced 
to the inner peripheral face of the larger diameter portion 
15a across the first small clearance 36a of the tone 
wheel 13. 

[0104] Fig. 14 shows a twelfth embodiment of the 
present invention. With this embodiment, by magnetiz- 
ing the permanent magnet 22 of the sensor 20 in the 
axial direction (left/right direction in Fig. 1 4) and reducing 
the diameter of the axially inner end portion of the per- 
manent magnet 22 (right end portion in Fig. 1 4), then the 
inner diameter of the sensor 20 can be reduced at the 
portion axially inwards from the nut 7. 
[0105] The stator 23 is formed in an overall annular 
shape of L shape in cross section, from a magnetic met- 
al plate. Moreover, the axially outer end face of the per- 
manent magnet 22 (left end face in Fig. 14) is faced to 
the axially inner end face (right end face in Fig. 14) of 
the step portion 1 6a of the tone wheel 1 3 and to the ax- 
ially inner end face (right end face in Fig.14) of the inner 
ring 5 of magnetic material, across the first small clear- 
ance 36b. That is to say, the axially outer end face of 
the permanent magnet 22 is the one end face in mag- 
netized direction of the permanent magnet", while the 
axially inside face of the step 16a of the tone wheel 13 
and the inner end face of the inner ring 5 are "the one 
part of the tone wheel". 

[01 06] Moreover, the radially inner (up/down direction 
in Fig.14) end portion of the stator 23 is abutted against 
the axially inner end face (right end face in Fig.14) of 
the permanent magnet 22. This inner end portion is "one 
end portion of the stator", while the axialty inner end face 
of the permanent magnet is "the other end face" in mag- 
netized direction. 

[0107] A cylindrical portion 55 forming an outer pe- 
ripheral face of the stator 23 is faced to the inner periph- 
eral face of the axially inner half (right half of Fig.14) of 
the larger diameter portion 15a of the tone wheel 13 
across a second small clearance 37d. 
[0108] The cylindrical portion 55 is "the other end of 
the stator", while the inner half of the larger diameter 
portion 1 5a is the other part of the tone wheel. 
[0109] The apertures 1 7 in the rotating cutout section 
to be detected, are formed on the axially inner naff of 
the larger diameter portion 15a of the tone wheel 13, 
while the cut-outs 28 constituting the stationary cutout 
section are formed on the cylindrical portion 55. 
[0110] With this embodiment also, the space is effec- 
tively utilized in a substantially similar manner to that of 
the eleventh embodiment, so that a sufficient increase 
in the number of windings, and a sufficiently large in- 
crease in output can be obtained. With this embodiment, 
the axially outer end of the permanent magnet 22 of the 
sensor 20 is exposed from the synthetic resin 21. How- 
ever since the bent portion of the permanent magnet 22 
is embedded in the synthetic resin 21, the permanent 
magnet 22 cannot move relative to the synthetic resin 
21. 

[0111] As a variation example of this embodiment, the 
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permanent magnet 22 may be made in a simple cylin- 
drical shape so as to be easily manufactured, and dis- 
posed at a location away from the outer periphery of the 
hexagonal portion of the nut 7, with an axially inner end 
face of a second stator (not shown) abutted against the 
axially outer end face of the permanent magnet, such 
that an axially outer end face of the second stator is 
faced to the axially inner face of the step 16a and the 
axially inner end face of the magnetic inner ring 5 or to 
the inner peripheral face of the larger diameter portion 
1 5a of the tone wheel 1 3, across a first small clearance 
or gap 36b. In this case, the second stator is "the portion 
magnetically connected to the one end face in magnet- 
ized direction of the permanent magnet". 
[0112] Rg.15 shows a thirteenth embodiment of the 
present invention also according to the fourth aspect. 
With this embodiment, a sensor 20 includes an annular 
permanent magnet 22 magnetized in the axial direction 
(left/right direction in Fig.1 5). A base end of a stator 23 
(right end in Fig. 15) is abutted against an axially outer 
end face (left end face in Fig. 1 5) of the permanent mag- 
net 22, and an outer peripheral face of a tip end portion 
(left edge in Fig.1 5) of the stator 23 is faced to a central 
inner peripheral face of the larger diameter portion 15a 
of the tone wheel 13 across a small clearance 56. 
[0113] A second stator 57 formed in an L shape in 
cross section has a base end (designating "the diamet- 
rically inner peripheral end portion"; lower end in Fig. 15) 
which is abutted against the axially inner end face (right 
end face in Fig.1 5) of the permanent magnet 22, and an 
outer peripheral face of a tip end portion of the second 
stator 57 (designating the axially outer end portion of the 
cylindrical portion provided on the diametrically outer 
peripheral rim, left end portion in Fig. 15) is faced to the 
inner peripheral face of the axially inner end portion 
(right end portion in F ig. 1 5) of the larger diameter portion 
15a across a small clearance 58. 
[0114] The inner half (right half in Fig. 15) of the larger 
diameter portion 15a is formed as comb like teeth by 
forming cutouts 59 in the rotating cutout section, and 
the tip end portion of the stator 23, and the tip end portion 
of the second stator 57 in the stationary cutout sections 
are formed as comb like teeth by forming cut-outs 28, 
60, respectively. Of course, the pitches of the respective 
cut-outs 59, 28 and 60 are all equal to each other. More- 
over, the phases of the cutouts 28, 60 are all the same. 
[0115] A coil 24 is nested in the region enclosed by 
the permanent magnet 22, the stator 23, and the second 
stator 57. Due to the change in density of the flux flowing 
in the permanent magnet 22, stator 23, and second sta- 
tor 57, a voltage is induced which changes at a frequen- 
cy proportional to the rotational speed of the tone wheel 
13. 

[0116] If the axially outer end face of the permanent 
magnet 22 is taken as the "one end face in magnetized 
direction", then the "one part of the tone wheel" is the 
inner peripheral face of the central portion of the larger 
diameter portion 1 5a, while the "other part" is the axially 


inner end portion of the larger diameter portion 15a. 
[0117] In this case, the "stator" as disclosed in the 
fourth aspect, is the second stator 57, and the base end 
portion of the second stator 57 is the "one end portion 

s of the stator", while the tip end portion of the second 
stator 57 is the "other end portion of the stator". 
[0118] Furthermore, the stator 23 forms the portion 
magnetically connected to the one end face in magnet- 
ized direction. In this case, the small clearance 56 cor- 

w responds to the "first small clearance" , while the small 
clearance 58 corresponds to the "second small clear- 
ance", 

[0119] On the other hand, if the one end face in mag- 
netized direction is made the axially inner end face of 
*s the permanent magnet 22, then the "one part" of the 
tone wheel and the "other part" of the tone wheel are 
respectively the axially inner end portion and the central 
portion of the larger diameter portion 1 5a. 
[0120] Furthermore, the stator 23 is the "stator" dis- 
closed in the fourth aspect, and the base end portion 
thereof is the "one end portion of the stator", and the tip 
end portion thereof is the "other end portion of the sta- 
tor". The second stator 57 in this case is the part which 
is magnetically connected to the one end face in mag- 
netized direction. Moreover, the small clearance 56 is 
the "second small clearance", while the small clearance 
58 becomes the "first small clearance". 
[0121] With this embodiment constructed as de- 
scribed above, the resistance to the flow of flux changes 
with rotation of the tone wheel 1 3 changes, at the part 
where the tip end portion of the stator 23 is opposed to 
the larger diameter portion 15a, and also simultaneously 
at the part where the tip end portion of the second stator 
57 is opposed to the larger diameter portion 15a. Ac- 
cordingly the change in flux density with rotation of the 
tone wheel 13 is enlarged enabling an increase in the 
output of the sensor 20. 

[01 22] When the plate thickness of the tone wheel 1 3 
cannot be made sufficient to prevent deformation due 
to centrifugal forces, so that the axially inner end portion 
of the larger diameter portion 1 5a can not be prevented 
from being deformed, then apertures similar to those of 
the beforementioned respective embodiments can be 
adopted for the rotating cutout section. In this case, de- 
pending on the fact that the apertures are formed in ei- 
ther the axially inner end portion or the central portion 
of the larger diameter portion 15a, then the cutouts 28 
(60) are not formed in one or other of the tip end portions 
of the stator 23 and the second stator 57. With such a 
construction, the stator 23 (57) in which the cutouts 28 
(60) are formed corresponds to the "stator" disclosed in 
the fourth aspect. 

[0123] Now, although omitted from the figures, with 
the eleventh to thirteenth embodiments, through-holes 
are formed in one part of the bottom plate 53 of the cover 
18, and the two ends of the wire of the coils 24 are con- 
nected to terminals of the connector 30 through these 
through-holes. 
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[0124] The through-holes may be formed by various 
known processes. A short cylindrical shape is possible 
for the through-hole instead of a simple opening provid- 
ed in the one part of the bottom plate 53. If the through- 
hole is formed in the bottom plate 53 by a burring proc- 
ess for example, this will result in a cylindrical shape. In 
the case of a through hole in a short cylinder shape, the 
support strength of the sensor 20 can be improved. 
[0125] With the beforementioned respective embodi- 
ments, the example is given where a protrusion 54 is 
formed in a central portion of the bottom plate 53. How- 
ever a construction is also possible, as with the conven- 
tional examples shown in Figs.20 and 21 , wherein such 
a protrusion 54 is not formed. 
[0126] With the eleventh to thirteenth embodiments 
shown in Figs. 1 2 to 1 5, the construction is such that the 
portion at the one part of the stator which is faced to the 
inner peripheral face of the tone wheel, is not covered 
by the synthetic resin. When this structure is adopted, 
then the thickness of the small clearance 56 between 
the inner peripheral face of the tone wheel and the stator 
can be reduced by the thickness of the synthetic resin 
covering the surface of the sensor, thus enabling a sen- 
sor output increase. Moreover since the stator is not 
covered by the synthetic resin, the thickness of the small 
clearance between the tone wheel and the stator which 
are respectively made of steel will not change appreci- 
ably with changes in the surrounding temperature. Ac- 
cordingly, there will be minimal change in the magnitude 
of the output voltage from the sensor due to the sur- 
rounding temperature. 

[0127] Fig, 16 shows a fourteenth embodiment of the 
present invention also according to the fourth aspect. 
With this embodiment, cut-outs 28 are formed at a por- 
tion near a tip end portion of a cylindrical portion 61 of 
a stator 23, in a portion facing the cut-outs 62 formed in 
the tone wheel 13. The number and pitch around the 
circumference of the cutouts 28 are the same as those 
of the cut-outs 62. 

[0128] The inner peripheral face of the larger diameter 
portion 1 5a of the tone wheel 1 3 is faced to an outer 
peripheral face of the cylindrical portion 61 across a first 
small clearance 36. 

[01 29] The axially inner end face (right end face in Fig. 
16) of the axially magnetized permanent magnet 22 is 
abutted against the stator 23, while the axially outer end 
face (left end face in Fig. 16) is faced to the axially inner 
end face of the inner ring 5 of magnetic material to which 
the tone wheel 1 3 is externally fitted, across the second 
small clearance 37. 

[0130] With this embodiment also, since the sensor 
components can be assembled together by effectively 
using the limited space, then a speed sensing rolling 
bearing unit of a small size with a sufficiently large output 
of the sensor 20 becomes possible. Moreover, since the 
diameter of the tone wheel 1 3 can be increased without 
increasing the diameter of the coil 24 of the sensor 20, 
the output of the sensor 20 can be increased. 


[0131] Fig. 17 shows a fifteenth embodiment of the 
present invention, also according to the fourth aspect. 
With this embodiment, a plurality of apertures 63a, 63b 
in the rotating cutout section are respectively formed in 
$ the larger diameter portion 15a of a tone wheel 13, at 
even spacing around the circumferential direction. A 
sensor 20 incorporates a permanent magnet 22, a stator 
23 and a coil 24 which are respectively an annularly 
shaped. The permanent magnet 22 is magnetized in the 
10 radial direction around the whole circumference. Gear 
shaped recesses/protrusions are formed on an outer 
peripheral face (one end face in magnetized direction) 
of the permanent magnet 22. Moreover, this outer pe- 
ripheral face is faced across a small clearance 25a to 
15 the portion on one part of the inner peripheral face of 
the larger diameter portion 15a, which is formed with ap- 
ertures 63a. 

[01 32] The stator 23 is formed from a magnetic metal 
plate such as low carbon steel plate formed into a sub- 
stantially J shape in cross section, with an outer cylin- 
drical portion 64 and an inner cylindrical portion 65 co- 
axial with each other. If the stator 23 is made from elec- 
tromagnet steel or magnetic pole steel with a high sat- 
uration flux density, then the plate thickness of the stator 
23 can be made thinner as well as preventing and sat- 
uration of the flux in the stator 23. 
[0133] With the two cylindrical portions 64, 65 the tip 
end of the inner cylindrical portion 65 protrudes axially 
outwards further than the tip end of the outer cylindrical 
portion 64. Furthermore, at a tip end portion of the inner 
cylindrical portion 65, an inner peripheral face of a per- 
manent magnet 22 is abutted against or arranged close 
to an outer peripheral face of the part protruding axially 
outwards from the tip end of the outer cylindrical portion 
64. 

[0134] The outer cylindrical portion 64 formed on the 
other end of the stator 23, is formed with cut-outs 28 in 
the stationary cutout section with the same pitch as that 
of the apertures 63b. The outer cylindrical portion 64 
formed with the cut-outs 28, is faced to the portion 
formed with apertures 63b in the larger diameter portion 
1 5a of the tone wheel 1 3, across a small clearance 25a. 
Furthermore, the coil 24 is disposed around the whole 
circumference in a central portion of the stator 23 in a 
region enclosed by a side face of the permanent magnet 
22, the outer cylindrical portion 64, and the inner cylin- 
drical portion 65. 

[0135] The sensor 20 constructed as described 
above, is embedded in a synthetic resin 21 which is 
made in an overall annular shape with a central projec- 
tion in cross section, and which is fixed inside the cover 
18, which is in turn fitted to the axially inner end opening 
portion of the outer ring 8. In this condition, the inner 
peripheral face of the larger diameter portion 1 5a of the 
tone wheel 1 3 is faced to the outer peripheral face of the 
sensor 20 supported in the synthetic resin 21 , across a 
small clearance 25a. 

[0136] With the speed sensing rolling bearing unit of 


25 


30 


35 


40 


45 


50 


12 


23 


EP0 701 132 B1 


24 


the present invention constructed as described above, 
when the tone wheel 1 3 rotates with the hub 1 , the flux 
density inside the stator 23 faced to the tone wheel 13 
changes, so that a voltage induced in the coil 24 chang- 
es at a frequency proportional to the rotational speed of 
the hub 1. 

[01 37] With this embodiment also, since the inner pe- 
ripheral face of the larger diameter portion 15a formed 
on the tone wheel 13 is faced to the outer peripheral 
face of the outer cylindrical portion 64 formed on the sta- 
tor 23, then the diameters of the larger diameter portion 
15a and the cylindrical portion 64 can be increased. 
[01 38] That is to say, since the outer cylindrical portion 
64 is located on the outer peripheral side of the sensor 
20, the radial thickness of which may be increased to 
some extent by for example the presence of the coil 24, 
the diameter of the larger diameter portion 15a and the 
cylindrical portion 64 can be increased. As a result, the 
number of apertures 63a, 63b in the rotating cutout sec- 
tion and cut-outs 28 in the stationary cutout section can 
be sufficiently maintained, so that the rotational speed 
detection accuracy can be increased. 
[01 39] Moreover, the width of the column portions be- 
tween the adjacent pairs of aperture pairs 63a (63b 
pairs), and the width of the tongue portions between the 
adjacent pairs of cut-out pairs 28, can be adequately 
maintained. In addition, the speed of the portion formed 
with the apertures 63a, 63b in the tone wheel 13, can 
be increased, so that sensor output can be increased. 
[0140] When as with the respective embodiments, the 
magnetized direction of the permanent magnet in the 
sensor does not change around the whole circumfer- 
ence, then compared to constructions wherein it does 
change, the rotational speed detection accuracy can be 
improved. Also the permanent magnet construction can 
be simplified and the cost of parts reduced. 
[01 41] The theory related to the improvement in rota- 
tional speed detection accuracy with the construction 
wherein the magnetized direction of the permanent 
magnet does not change around the circumference, will 
now be explained. In the case wherein south and north 
poles are arranged alternately around the circumfer- 
ence, it is necessary to minimize the flux flowing directly 
between the adjacent south and north poles (ie. not via 
the tone wheels). For example, when the ratio between 
the pitch in the circumferential direction of the alternate- 
ly repeating south and north poles, and the thickness T 
of the small clearance between the end face in magnet- 
ized direction of the permanent magnet and the tone 
wheel (ie. P/T) is small, then the proportion of flux flow- 
ing directly from the north poles to the adjacent south 
poles is large. 

[01 42] Fig. 1 8 shows the results of an experiment car- 
ried out by the inventor with a construction using a per- 
manent magnet with the magnetized direction changing 
around the circumference, to understand the influence 
that the abovementioned ratio (P/T) exerts on the output 
voltage of the sensor. Fig. 18 shows the size of the sen- 


sor output when the ratio (P/T) is changed, with the sen- 
sor output voltage being 1 .0 when the ratio (P/T) is 10. 
As is apparent from Fig. 18, there is a sharp drop in out- 
put voltage in the region of (P/T) of 6.5. 
5 [01 43] On the other hand, it is necessary for the thick- 
ness T of the small clearance between the end face in 
magnetized direction of the permanent magnet, and the 
tone wheel to be at least 0.6mm. This is to ensure that 
there is no contact between the sensor and the tone 
10 wheel even with elastic deformation and the like of the 
components when the bearing unit rotates. Accordingly, 
the pitch P (= the pitch of the cut-outs formed in the tone 
wheel) of the alternately repeating S poles and N poles 
at the end face in magnetized direction of the permanent 
is magnet must be kept greater than 0.6mm x 6.5 = 3.9mm 
to obtain a sufficient output. On the other hand if the 
pitch P is too large (greater than 3.9mm), then a larger 
number of S poles and N poles around the circumfer- 
ence and cut-outs in the tone wheel is not possible. If a 
larger number of S poles and N poles and cut-outs is 
not possible, then there will be fewer changes in the out- 
put per revolution (a longer output change period), so 
that accurate determination of the rotation speed at low 
speeds is not possible. In other words, the rotational 
speed detection accuracy drops. 
[01 44] In contrast to this, with the construction where- 
in the magnetized direction of the permanent magnet 
does not change around the circumference, most of the 
magnetic flux flows thorough the tone wheel even if the 
pitch of the cutouts in the rotating and stationary cutout 
sections is less than 3.9mm. As a result, instead of the 
characteristics shown in Fig. 18, there is no sudden drop 
in the output even if the pitch of the cutouts is less than 
3.9mm. Accordingly, the pitch of the cutouts can be re- 
duced, enabling rotational speed detection accuracy to 
be improved. 

[0145] With the beforementioned respective embodi- 
ments, to ensure accurate rotational speed detection, it 
is desirable that the maximum density of the magnetic 
flux (maximum magnetic flux density ) output from the 
end face in magnetized direction of the permanent mag- 
net, and flowing in the stator and tone wheel, is more 
than 1000 Gauss. The reason for this is as follows. 
[0146] The sensor of the rotational speed detection 
unit fitted into the bearing unit, is continuously exposed 
to external magnetic fields, and residual magnetism in 
the components of the bearing unit. 
[01 47] Therefore to accurately determine the rotation- 
al speed, it is necessary that the effect of the external 
magnetic field and residual magnetism is kept to an in- 
significant level. 

[0148] On one hand, the error difference in the pitch 
of the cutouts formed in the rotating and stationary cut- 
out sections is kept to around 1-2%. Accordingly, to en- 
sure accurate rotational speed detection, it is desirable 
to keep the influence of the external magnetic field and 
residual magnetism within 1-2%. 
[0149] On the other hand, there is normally a residual 
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magnetism of around 1 0 Gauss in the inner ring and out- 
er ring of the bearing unit. Therefore, to keep the influ- 
ence of the residual magnetism to within 1%, it is desir- 
able that the maximum magnetic flux density is more 
than 1000 Gauss. 

[01 50] With the construction wherein the magnetized 
direction of the permanent magnet does not change 
around the circumference, no particular problem arise 
when the maximum magnetic flux density is more than 
1000 Gauss. In contrast to this, with the construction 
wherein the N pole and S pole are alternately arranged 
around the circumference, since the proportion of the 
flux flowing directly from the N poles to the adjacent S 
poles becomes high as the maximum magnetic flux den- 
sity becoms high, so that the sensor output does not in- 
crease even if the maximum magnetic flux density is 
more than 1 000 Gauss. 

[0151] Therefore from this perspective also, to accu- 
rately detect the rotational speed, the construction 
wherein the magnetized direction of the permanent 
magnet does not change around the circumference is 
preferable. 

[0152] With the construction of the present invention 
using an annular sensor, with the peripheral face of the 
sensor faced to the peripheral face of the tone wheel 
around the whole circumference, the output of the sen- 
sor is stable irrespective of any displacement of the sen- 
sor relative to the tone wheel. 

[0153] More specifically, with the conventional con- 
struction wherein the sensor is faced to the tone wheel 
at only one part around the circumference of the tone 
wheel, the output of the sensor changes with displace- 
ment of the sensor relative to the tone wheel as shown 
the broken line n a M in Fig. 1 9. On the other hand, with the 
construction using the annular shaped sensor, the out- 
put of the sensor changes with displacement of the sen- 
sor relative to the tone wheel as shown by the full line 
"b" of Fig. 19. As is apparent from Fig. 19, with the con- 
struction as with the present invention, using the annular 
sensor, the output of the sensor can be made stable. 
The reason for this is that when the distance between 
the peripheral face of the sensor and of the tone wheel 
increases at one part, the distance at the other parts is 
reduced resulting in little influence on the overall output 
of the sensor. 

[0154] Due to the above described construction and 
operation of the speed sensing rolling bearing unit of the 
present invention, the output of the sensor can be in- 
creased without any particular size increase, so that the 
rotational speed detection for small size vehicles can be 
accurately carried out. 


Claims 

1. A rolling bearing unit fitted with a rotational speed 
detection unit comprising: 


a stationary outer ring (8) having an inner pe- 
ripheral face formed with a double row outer 
ring raceway (10a, 10b) thereon, 
a rotatable inner ring assembly (5) having an 

5 outer peripheral face provided opposite to the 

inner peripheral face of the stationary outer ring 
(8) and formed with a double row inner ring 
raceway (3a, 3b) thereon, 
a plurality of rolling bodies (11 ) provided so as 

10 to be freely rotatable between the outer ring 

raceway (10a, 10b) and the inner ring raceway 
(3a, 3b), 

an annular tone wheel (13) made from a mag- 
netic material, fixed to an end portion of the in- 
*s ner ring assembly (5), and having a surface por- 

tion formed with a rotating cutout section (31 ) 
for detection with a plurality of cutouts evenly 
spaced with a pitch in a circumferential direc- 
tion, and 

20 an annular sensor (20) comprising an annular 

coil (24), an annular permanent magnet (22) 
and at least one annular stator (32, 33) said 
sensor being embedded in a synthetic resin 
(21) retained in a cover (18) affixed to an end 

25 opening of the stationary outer ring (8) so as to 

face said tone wheel (13), wherein the coil (24) 
of the sensor (20) is located more radially in- 
ward than the rotating cutout section of the tone 
wheel (13). 

30 

2. A rolling bearing unit fitted with a rotational speed 
detection unit according to claim 1, wherein the in- 
ner ring assembly (5) is made of a magnetic mate- 
rial, the permanent magnet (22) of the sensor (20) 

35 is magnetized in a predetermined one direction 
around the whole circumference and has two end 
faces in magnetized direction, the at least one stator 
(32, 33) comprised of first and second stators is 
made from a magnetic material with one end portion 

40 thereof located spaced from or in contact with at 
least one of the two end faces in magnetized direc- 
tion of the permanent magnet (22), and the annular 
coil (24) is located along a part where the magnetic 
flux from the permanent magnet (22) flows, and 

45 

wherein a stationary cutout section having a 
plurality of cutouts (28) is formed, with the same 
pitch as in the rotating cutout section (31), in 
the permanent magnet (22) for the first stator 

50 (32) and opposed to the rotating cutout section 

(31) of the tone wheel (13), and one end face 
in magnetized direction of the permanent mag- 
net (22) is arranged to face the rotating cutou 
section (31 ) of the tone wheel (1 3) either direct- 

55 |y or through the first stator (32) across a first 

clearance (36), while the other end face in mag- 
netized direction of the permanent magnet (22) 
is arranged to face one part of the surface of 
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the inner ring assembly (5) either directly or 
through the second stator (33) across a second 
clearance (37). 

A rolling bearing unit fitted with a rotational speed s 
detection unit according to claim 1, wherein a nut 
(7) made of a magnetic material is secured to the 
inner ring assembly (5) and has at least one part of 
an outer peripheral face formed as a cylindrical face 
(42) concentric with the inner ring assembly (5), and io 

wherein the permanent magnet (22) of the sen- 
sor is magnetized in a predetermined one di- 
rection around the whole circumference and 
has two end faces in magnetized direction, the is 
at least one stator comprised of first and second 
stators (32, 33) is made from a magnetic mate- 
rial with one end portion thereof located spaced 
from or in contact with at least one of the two 
end faces in magnetized direction of the per- 20 
manent magnet (22), and the annular coil (24) 
is located along a part where the flux from the 
permanent magnet (22) flows, and 
wherein a stationary cutout section having a 
plurality of cutouts (28) is formed, with the same 25 
pitch as in the rotating cutout section (31), in 
the permanent magnet (22) or the first stator 
(32) and opposed to the rotating cutout section 
(31 ) of the tone wheel (1 3), and one end face 
in magnetized direction of the permanent mag- 30 
net (22) is arranged to face the rotating cutout 
section of the tone wheel (1 3) either directly or 
through the first stator (32) across a first clear- 
ance (36) while the other end face in the mag- 
netized direction of the permanent magnet (22) 35 
is arranged to face the cylindrical face (42) of 
the nut (7) either directly or through the second 
stator (33) across a second clearance (37). 

A rolling bearing unit fitted with a rotational speed 40 
detection unit according to claim 1 , wherein the in- 
ner ring assembly (5) comprises a hub (1) for re- 
movably fixing a vehicle wheel to the outer end of 
the hub, an inner ring externally fitted to the hub, 
and a nut (7) threaded onto a threaded portion (6) 45 
on an inner end of the hub, for axially retaining the 
inner ring, 

wherein the tone wheel (13) has a smaller di- 
ameter portion (14a) having an outer end rim so 
and externally fixed to an inner end of the inner 
ring (5), a larger diameter portion (1 5a) thereof 
located around the periphery of the nut (7), and 
a step portion (16a) connecting the outer end 
rim of the larger diameter portion (15a) to the ss 
inner end rim of the smaller diameter portion 
(14a), and the rotating cutout section (17) is 
provided at least in the inner peripheral face of 


the larger diameter portion (15a) of the tone 
wheel (13), and 

wherein the permanent magnet (22) of the sen- 
sor is magnetized in a predetermined one di- 
rection around the whole circumference and 
has two end faces in magnetized direction, the 
at least one stator (23) is made from a magnetic 
material with one end portion thereof located 
spaced from or in contact with at least one of 
the two end faces in magnetized direction of the 
permanent magnet (22), and the annular coil 
(24) is located along a part where the flux from 
the permanent magnet (22) flows, and the sen- 
sor (20) is provided radially inside the larger di- 
ameter portion (1 5a) of the tone wheel ( 1 3), and 
wherein one end face in the magnetized direc- 
tion of the permanent magnet (22) is located 
magnetically spaced from and facing to one 
part of the tone wheel (13) across a first clear- 
ance (36a), and the one end portion of the sta- 
tor is located in contact with or spaced from the 
other end face in magnetized direction of the 
permanent magnet (22), with the other end por- 
tion of the stator located magnetically spaced 
from and facing to another part of the tone 
wheel (1 3) across a second clearance (37c), 
such that at least one of the one part or the oth- 
er part of the tone wheel (1 3) forms the rotating 
cutout section (17) for detection, while a sta- 
tionary cutout section (48) having a plurality of 
cutouts (28) is formed with the same pitch as in 
the rotating cutout section, in at least one of the 
other end portion of the at least one stator and 
a part which is magnetically connected to the 
one end face in magnetized direction of the per- 
manent magnet (22), and opposed to the rotat- 
ing cutout section (17) for detection. 

5. A rolling bearing unit fitted with a rotational speed 
detection unit according to claim 4, wherein the at 
least one stator (23) is provided as a pair, and the 
one end face in magnetized direction of the perma- 
nent magnet is located magnetically spaced from 
and faced to the one part of the tone wheel (13) 
through the at least one stator across a first clear- 
ance (36b). 

6. A rolling bearing unit fitted with a rotational speed 
detection unit according to either one of claims 4 
and 5, wherein the sensor (20) has an inner diam- 
eter which is larger at a portion faced to the outer 
peripheral face of the hexagon portion of the nut (7), 
and smaller at a portion axially away from the outer 
peripheral face of the hexagon portion of the nut (7). 

7. A rolling bearing unit fitted with a rotational speed 
detection unit according to any one of claims 1 
through 6, wherein the cutouts in the stationary cut- 
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out section and the rotating cutout section has a 
pitch up to 3.9 mm. 

8. A rolling bearing unit fitted with a rotational speed 
detection unit according to any one of claims 1 
through 7, wherein the magnetic flux flowing out of 
the end face in magnetized direction of the perma- 
nent magnet (22) and into the stator (23) and the 
tone wheel (1 3) has a maximum density more than 
100 Gauss. 

9. A rolling bearing unit fitted with a rotational speed 
detection unit according to claim 1 , wherein the tone 
wheel (13) is of cylindrical shape, and the perma- 
nent magnet (22) and coil (24) constituting the sen- 
sor are located radially inside the tone wheel (13), 
a synthetic resin (21) is internally fixed in the cover 
(18) with the sensor (20) embedded therein, and at 
least one of the permanent magnet (22) and the coil 
(24) has at least one part which is projected axially 
from the synthetic resin (21 ) toward a radially inside 
portion of the tone wheel (1 3). 

10. A rolling bearing unit fitted with a rotational speed 
detection unit according to claim 1 , wherein at least 
one of the permanent magnet (22), the at least one 
stator and the coil (24) constituting the sensor (20) 
has a portion which is arranged to face the rotating 
cutout section (31) of the tone wheel (13) and ex- 
posed from the synthetic resin (21). 

11. A rolling bearing unit fitted with a rotational speed 
detection unit of claim 1, wherein the permanent 
magnet (22) has opposite first and second axial end 
faces magnetized, the annular stator (23, 57) ex- 
tends from each of the first and second axial end 
faces toward the cutout section (15a) of the tone 
wheel (13) for detection of the annular tone wheel 
(13), and the annular stator extending from at least 
one of the first and second axial end faces has a 
cylindrical surface located radially inside the coil 
(24). 


Patentanspruche 

1 . Walzlagereinheit mit einer Erfassungseinheit fur die 
Rotationsgeschwindigkeit ausgestattet, umfas- 
send: 

einen stationaren auBeren Ring (8), der eine in- 
nere Umfangsflache hat, auf der ein zweireihi- 
ger auGerer Laufring (10a, 10b) geformt ist, 

eine rotierbare innere Ringanordnung (5), die 
eine auGere Umfangsflache hat, die gegenuber 
der inneren Umfangsflache des stationaren au- 
Beren Rings (8) vorgesehen ist, und auf der ein 


zweireihiger innerer Laufring (3a, 3b) geformt 
ist, 

eine Vielzahl von Rollkorpem (11), die so vor- 
£ gesehen sind, daB sie zwischen dem auBeren 

Laufring (10a, 10b) und dem inneren Laufring 
(3a, 3b)frei rotierbar sind, ein ringformiges Ein- 
stimmungsrad (13), das aus magnetischem 
Material besteht, und das an einem Endbereich 
10 der inneren Ringanordnung (5) bef estigt ist und 

das einen Oberflachenbereich hat, der mit ei- 
nem rotierenden Ausschnittsabschnitt (31) zur 
Erfassung mit einer Vielzahl von Ausschnitten, 
die in gleichmaBigem Abstand mit einem Zwi- 
?5 schenraum in Umfangsrichtung sind, gebildet 

ist, und 

einen ringformigen Sensor (20), umfassend ei- 
ne ringformige Spule (24), einen ringformigen 

20 Dauermagnet (22) und mindestens einen ring- 

formigen Stator (32, 33), wobei der Sensor in 
ein synthetisches Harz (21 ) eingebettet ist, das 
in einem Gehause (18) zuruckgehalten wird, 
das an einer Endoffnung des stationaren auBe- 

25 ren Rings (8) befestigt ist, so daB es in Richtung 

auf das Einstimmungsrad (13) gerichtet ist, wo- 
bei die Spule (24) des Sensors (20) in radialer 
Richtung weiter innen als der rotierbare Ab- 
schnitt mit Ausschnitten des Einstimmungs- 

30 rads (13) liegt. 

2. Walzlagereinheit, die mit einer Einheit zur Erfas- 
sung der Rotationsgeschwindigkeit ausgestattet 
ist, nach Anspruch 1 , wobei die innere Ringanord- 
55 nung (5) aus einem magnetischen Material besteht, 
der Dauermagnet (22) des Sensors (20) in einer 
vorausbestimmten Einheitsrichtung urn den ganzen 
Umfang magnetisiert ist und zwei Endflachen in der 
magnet isierten Richtung besitzt, der mindestens ei- 
40 ne Stator (32, 33) einen ersten und zweiten Stator 
umfaBt und aus einem magnetischen Material be- 
steht, wobei sich ein Endbereich davon in einem 
Abstand von Oder in Kontakt mit mindestens einer 
der beiden Endflachen in der magnetisierten Rich- 
es tung des Dauermagnet (22) befindet, und die ring- 
formige Spule (24) sich entlang eines Abschnitts 
befindet, in dem der magnetische FluB von dem 
Dauermagneten (22) flieBt, und 

50 wobei ein stationarer Ausschnittsabschnitt, der 

eine Vielzahl von Ausschnitten (28), mit dem 
gleichen Abstand wie in dem rotierenden Aus- 
schnittsbereich (31) hat, in dem Dauermagnet 
(22) oder dem ersten Stator (32) gebildet ist, 

55 und er gegenuber des rotierenden Ausschnitts- 

bereichs (31) des Einstimmungsrads (13) liegt, 
und eine Endflache in magnetisierter Richtung 
des Dauermagneten (22) so angeordnet ist, 
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daB sie in Richtung auf den rotierenden Aus- 
schnittsbereich (31) des Einstimmungsrads 
(13) gerichtet ist, entweder direkt Oder durch 
den ersten Stator (32) quer zu einem ersten 
Zwischenraum (36), wahrend die andere End- 5 
flache in magnetisierter Richtung des Dauer- 
magneten (22) so angeordnet ist, daB sie ei- 
nem Teil der Oberflache der inneren Ringan- 
ordnung (5) gegenuberliegt, entweder direkt 
oder durch den zweiten Stator (33) quer zu ei- 10 
nem zweiten Zwischenraum (37). 

3. Walzlagereinheit, die mit einer Einheit zur Erfas- 
sung der Rotat ion sgesch wind igkeit ausgestattet 

ist, nach Anspruch 1 , wobei eine Mutter (7) aus ei- is 
nem magnetischen Material an der inneren Ringan- 
ordnung (5) befestigt ist und mindestens einen Teil 
einer auBeren Umfangsflache ats zylindrische Fla- 
che (42) gebildet hat, die konzentrisch zu der inne- 
ren Ringanordnung (5) ist, und 20 

wobei der Dauermagnet (22) des Sensors in ei- 
ner vorbestimmten Einheitsrichtung um den 
gesamten Umfang magnmetisiert ist und zwei 
Endflachen in magnetisierter Richtung hat, wo- 25 
bei der mindestens eine Stator, umfassend den 
ersten und zweiten Stator (32, 33), aus einem 
magnetischen Material ist, mit einem seiner 
Endbereiche in einem Abstand oder in Kontakt 
mit mindestens einer der zwei Endflachen in 30 
magnetisierter Richtung des Dauermagneten 
(22) angeordnet, und die ringformige Spule 
(24) entlang einem Bereich angeordnet ist, in 
dem der FluB des Dauermagneten (22) flieBt, 
und 35 

wobei ein stationarer Ausschnittsabschnitt, der 
eine Vielzahl von Ausschnitten (28) mit dem 
gleichen Abstand wie in dem rotierenden Aus- 
schnittsbereich (31) hat, in dem Dauermagnet *o 
(22) oder dem ersten Stator (32) gebildet ist ge- 
genuber des rotierenden Ausschnittsbereichs 
(31 ) des Einstimmungsrads (1 3), und eine End- 
flache in magnetisierter Richtung des Dauer- 
magneten (22) so angeordnet ist, daB sie in 45 
Richtung auf den rotierenden Ausschnittsab- 
schnitt des Einstimmungsrads (13) gerichtet 
ist, entweder direkt oder durch den ersten Sta- 
tor (32) quer zu einem ersten Zwischenraum 

(36) , wobei die andere Endflache in der magne- so 
tisierten Richtung des Dauermagneten (22) so 
angeordnet ist, daB sie in Richtung der zylindri- 
schen Flache (42) der Mutter (7) gerichtet ist 
entweder direkt oder durch den zweiten Stator 
(33) quer zu einem zweiten Zwischenraum 55 

(37) . 

4. Walzlagereinheit, die mit einer Einheit zur Erfas- 


sung der Rotationsgeschwindigkeit ausgestattet 
ist, nach Anspruch 1 , wobei die innere Ringanord- 
nung (5) eine Nabe (1 ) umfaBt, um ein Fahrzeugrad 
losbar am auBeren Ende der Nabe zu befestigen, 
einen inneren Ring, der auBen an der Nabe befe- 
stigt ist, und eine Mutter (7), die mit Gewinde auf 
einem Gewindebereich (6) an einem inneren Ende 
der Nabe befestigt ist, um den inneren Ring axial 
zuruckzuhalten, 

wobei das Einstimmungsrad (1 3) einen Bereich 
kleineren Durchmessers (14a) hat, an dessen 
auBerem Ende eine Felge ist, und der auBen 
an einem inneren Ende des inneren Rings (5) 
befestigt ist, wobei ein Bereich groBeren 
Durchmessers (15a) davon sich um den Um- 
fang der Mutter (7) befindet, und ein gestufter 
Bereich (16a) die Felge am auBeren Ende des 
Bereichs groBeren Durchmessers (15a) mit der 
Felge am inneren Ende des Bereichs kleineren 
Durchmessers (1 4a) verbindet, und der rotie- 
rende Ausschnittsabschnitt (17) mindestens in 
der inneren Umfangsflache des Bereichs gro- 
Beren Durchmessers (15a) des Einstimmungs- 
rads (13) vorgesehen ist, und 

wobei der Dauermagnet (22) des Sensors in ei- 
ner vorbestimmten Einheitsrichtung um den 
ganzen Umfang herum magnetisiert ist und 
zwei Endflachen in der magnetisierten Rich- 
tung besitzt, der mindestens eine Stator (23) 
aus einem magnetischen Material ist, wobei ein 
Endbereich davon in einem Abstand oder in 
Kontakt zu mindestens einer der zwei Endfla- 
chen in magnetisierter Richtung des Dauerma- 
gneten (22) liegt, und die ringformige Spule 
(24) sich entlang eines Teils befindet, in dem 
der FluB von dem Dauermagneten (22) flieBt, 
und der Sensor (20) radial innen im groBeren 
Durch messerbereich (15a) des Einstimmungs- 
rads (13) vorgesehen ist, und 

wobei eine Endflache in der magnetisierten 
Richtung des Dauermagneten (22) in einem 
magnetischen Abstand und in Richtung auf ein 
Teil des Einstimmungsrads (13) liegt, quer zu 
einem ersten Zwischenraum (36a), und der ei- 
ne Endbereich des Stators in Verbindung mit 
oder in Abstand von der anderen Endflache in 
magnetisierter Richtung des Dauermagneten 
(22) liegt, mit dem anderen Endbereich des 
Stators in einem magnetischen Abstand von 
und in Richtung zu einem anderen Teil des Ein- 
stimmungsrads (13) liegend, quer zu einem 
zweiten Zwischenraum (37c), so daB minde- 
stens einer des einen Teils oder des anderen 
Teils des Einstimmungsrads (13) den rotieren- 
den Ausschnittsabschnitt (17) zur Erfassung 
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bildet, wobei ein stationarer Ausschnittsab- 
schnitt (48), der eine Vielzahl von Ausschnitten 
(28) besitzt, mit dem gleichen Abstand wie in 
dem rotierenden Ausschnittsabschnitt, gebildet 
ist, in mindestens ein em der anderen Endbe- s 
reiche des mindestens einen Stators und einen 
Teils, der magnetisch zu der einen Endflache 
in magnetisierter Richtung des Dauermagne- 
ten (22) verbunden ist, und gegenuber des ro- 
tierenden Ausschnittsabschnitts (17) zur Erfas- io 
sung. 

5. Walzlagereinheit, die mit einer Einheit zur Erfas- 
sung der Rotationsgeschwindigkeit augestattet ist, 
nach Anspruch 4, wobei der mindestens eine Stator is 
(23) als ein Paar vorgesehen ist, und die eine End- 
flache in magnetisierter Richtung des Dauerma- 
gneten in magnetischem Abstand von und in Rich- 
tung zu dem einen Teil des Einstimmungsrads (13) 
liegt durch den mindestens einen Stator quer zu ei- 20 
nem ersten Zwischenraum (36b). 

6. Walzlagereinheit, die mit einer Einheit zur Erfas- 
sung der Rotationsgeschwindigkeit ausgestattet 

ist, nach einem der Anspruche 4 und 5, wobei der 25 
Sensor (20) einen inneren Durchmesser hat, der 
groBer ist in einem Bereich, der in Richtung zu der 
auGeren Umfangsflache des Hexagonbereichs der 
Mutter (7) zeigt, und schmaler in einem Bereich, der 
in axialer Richtung weg von der auBeren Umfangs- so 
flache des Hexagonbereichs der Mutter (7) ist. 

7. Walzlagereinheit, die mit einer Einheit zur Erfas- 
sung der Rotationsgeschwindigkeit ausgestattet 

ist, nach einem der Anspruche 1 bis 6, wobei die 35 
Ausschnitte in dem stationaren Ausschnittsab- 
schnitt und dem rotierenden Ausschnittsabschnitt 
einen Zwischenraum bis zu 3,9 mm haben. 

8. Walzlagereinheit, die mit einer Einheit zur Erfas- 40 
sung der Rotationsgeschwindigkeit ausgestattet 

ist, nach einem der Anspruche 1 bis 7, wobei der 
magnetische FluB, der ausder Endflache in magne- 
tischer Richtung des Dauermagneten (22) und in 
den Stator (23) und das Einstimmungsrad (13) 45 
flieBt, eine maximale Dichte groBer als 100 GauB 
hat. 

9. Walzlagereinheit, die mit einer Einheit zur Erfas- 
sung der Rotationsgeschwindigkeit ausgestattet so 
ist, nach Anspruch 1 , wobei das Einstimmungsrad 
(13) eine zylindrische Form hat, und der Dauerma- 
gnet (22) und die Spule (24), die den Sensor bilden, 

in radialer Richtung innen im Einstimmungsrad (13) 
liegen, ein synthetisches Harz (21 ) innen im Gehau- ss 
se (18) angebracht ist, wobei der Sensor (20) darin 
eingebettet ist, und vom Dauermagnet (22) und der 
Spule (24) mindestens einer von beiden minde- 


stens einen Teil hat, der axial von dem syntheti- 
schen Harz (21) in Richtung eines Bereichs der in 
radialer Richtung innen im Einstimmungsrad (13) 
liegt, verschoben ist. 

10. Walzlagereinheit, die mit einer Einheit zur Erfas- 
sung der Rotationsgeschwindigkeit ausgestattet 
ist, nach Anspruch 1 , wobei von dem Dauermagne- 
ten (22), dem mindestens einen Stator und der Spu- 
le (24), die den Sensor (20) bilden, mindestens ei- 
ner einen Bereich hat, der so angeordnet ist, daB 
er in Richtung des rotierenden Ausschnittsab- 
schnitts (31) des Einstimmungsrads (13) gerichtet 
ist und von dem synthetischen Harz (21 ) abgesetzt 
ist. 

11. Walzlagereinheit, die mit einer Einheit zur Erfas- 
sung der Rotationsgeschwindigkeit ausgestattet 
ist, nach Anspruch 1 , wobei der Dauermagnet (22) 
die gegenuberliegenden ersten und zweiten axia- 
len Endflachen magnetisiert hat, der ringfdrmige 
Stator (23, 57) sich von jeweils der ersten und zwei- 
ten axialen Endflache in Richtung auf den Aus- 
schnittsabschnitt (15a) des Einstimmungsrads (13) 
zur Erfassung des ringformigen Einstimmungsrads 
(13) erstreckt, und der ringfdrmige Stator sich von 
mindestens einem der ersten und zweiten axialen 
Endflachen erstreckt und eine zylinderfdrmige 
Oberflache hat, die in radialer Richtung innen in der 
Spule (24) liegt. 


Revendicatlons 

1. Unit6 de roulement pourvue d'une unite de detec- 
tion de Vitesse de rotation comprenant : 

une bague externe fixe (8) ayant une face p6- 
ripherique interne form6e avec un chemin de 
roulement de bague externe a double rang§e 
(10a, 10b) sursa surface, 

un ensemble de bague interne possedant une 
faculty de rotation (5) ayant une face p6riph§- 
rique externe disposed en regard de la bague 
externe fixe (8) formee avec un chemin de rou- 
lement de bague interne a double ranged (3a, 
3b) sur sa surface, 

une plurality de corps roulants (1 1 ) disposes de 
maniere a dtre aptes a une rotation lib re entre 
le chemin de roulement de bague externe a 
double rang6e (10a,10b) et le chemin de rou- 
lement de bague interne a double ranges (3a, 
3b), 

un 6metteur a interruption period ique annulaire 
(13) constituS d'un materiau magnStique, fix6 
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sur une partie d'extremite de I'ensemble de ba- 
gue interne (5) et ayant une partie de surface 
form6e avec une section de d6coupe tournante 
(31) pour detection avec une plurality de d§- 
coupes espac6es r^gulterement d'un pas dans 5 
une direction circonf6rentielle, et 

un capteur annulaire (20) comprenant une bo- 
bine annulaire (24), un aimant permanent an- 
nulaire (22) et au moins un stator annulaire (32, io 
33), ledit capteur 6tant enterre" dans une resine 
synthetique (21) contenue dans un couvercle 
(1 8) fix6 sur une ouverture d'extremite de la ba- 
gue exteme fixe (8) de maniere a se trouver en 
regard dudit emetteur a interruption p6riodique is 
(13) dans lequel la bobine (24) du capteur (20) 
est situee plus radialement vers I'int6rieur que 
la section de decoupe tournante de l'6metteur 
a interruption periodique (13). 

20 

Unite" de roulement pourvue d'une unite de detec- 
tion de Vitesse de rotation selon la revendication 1 , 
dans laquelle I'ensemble de bague interne (5) est 
constitue d'un materiau magnetique, I'aimant per- 
manent (22) du capteur (20) est magnetise" dans 25 
une direction predetermined autour de la circonfe- 
rence globale et a deux faces d'extremite dans la 
direction magnetisee, le au moins un stator (32, 33) 
const it u 6 de premier et second stators est realise' a 
partir d'un materiau magnetique avec I'une de ses 30 
parties d'extremite situee espac6e de, ou en con- 
tact avec, au moins Tune des deux faces d'extremite 
dans la direction magn6tis6e de I'aimant permanent 
(22), et la bobine annulaire (24) est situee le long 
d'une partie ou le flux magnetique issu de I'aimant 35 
permanent (22) s'ecoule, et 

dans laquelle une section de decoupe fixe 
ayant une plurality de d6coupes (28) est for- 
med avec le meme pas que dans la section de 40 
decoupe tournante (31) dans I'aimant perma- 
nent (22) ou le premier stator (32) et oppos6e 
a la section de decoupe tournante (31) de 
I'emetteur a interruption periodique (1 3), et une 
face d'extremite dans la direction magnetisee 
de I'aimant permanent (22) est disposed pour 
se trouver en regard de la section de decoupe 
tournante (31) de I' emetteur & interruption p6- 
riodique (1 3), sort directement, sort k travers le 
premier stator (32) en passant par un premier so 
debattement (36), tandis que ('autre face d'ex- 
tremite dans la direction magnetisee de 
I'aimant permanent (22) est disposed pour se 
trouver en regard d'une partie de la surface de 
I'ensemble de bague interne (5), soit directe- 55 
ment, soit & travers le second stator (33) en 
passant par un second debattement (37). 


3. Unite de roulement pourvue d'une unite* de detec- 
tion de vitesse de rotation selon la revendication 1 , 
dans laquelle un ecrou (7) constitue d'un materiau 
magnetique est fix6 sur I'ensemble de bague inter- 
ne (5) et a au moins une partie d'une face periph6- 
rique exteme formee en une face cylindrique (42) 
concentrique avec I'ensemble de bague interne (5), 
et 

dans laquelle I'aimant permanent (22) du cap- 
teur est magnetise dans une direction pr6d6- 
terminee autour de la circonference globale et 
a deux faces d'extremite dans la direction ma- 
gnetisee, le au moins un stator, constitue de 
premier et second stators (32, 33), est realise 
a partir d'un materiau magnetique avec Tune de 
ses parties d'extremite situ6e espac6e de, ou 
en contact avec, au moins I'une des deux faces 
d'extremite dans la direction magn6tis6e de 
I'aimant permanent (22), et la bobine annulaire 
(24) est situee le long d'une partie ou le flux ma- 
gnetique issu de I'aimant permanent (22) 
s'ecoule, et 

dans laquelle une section de decoupe fixe 
ayant une plurality de decoupes (28) est for- 
mee avec le meme pas que dans la section de 
decoupe tournante (31 ) dans I'aimant perma- 
nent (22) ou te premier stator (32) et opposee 
a la section de decoupe tournante (31) de 
l'6metteur a interruption periodique (1 3), et une 
face d'extremite dans la direction magnetisee 
de I'aimant permanent (22) est disposee pour 
se trouver en regard de la section de decoupe 
tournante de I'emetteur a interruption periodi- 
que (13), sort directement, soit a travers le pre- 
mier stator (32) en passant par un premier de- 
battement (36), tandis que I'autre face d'extre- 
mite dans la direction magn6tis6e de I'aimant 
permanent (22) est disposee pour se trouver en 
regard de la face cylindrique (42) de I'ecrou (7), 
soit directement, soit a travers le second stator 
(33) en passant par un second d6battement 
(37). 

4. Unite de roulement pourvue d'une unite de detec- 
tion de vitesse de rotation selon la revendication 1 , 
dans laquelle I'ensemble de bague interne (5) com- 
prend un moyeu (1 ) pour fixer de maniere amovible 
une roue de vehicule sur I'extr6mite externe du 
moyeu, une bague interne ajustee de maniere ex- 
terne sur le moyeu, et un 6crou (7) filete sur une 
partie filetee (6) sur une extremite interne du moyeu 
pour maintenir axialement la bague interne, 

dans laquelle l'6metteur a interruption periodi- 
que (1 3) comporte une partie de plus petit dia- 
metre (14a) comprenant un rebord d'extremite 


19 


37 


EP0 701 132 B1 


38 


externa et fix6e de maniere externa sur una ex- 
tr^mlte interne de ta bague interne (5), une par- 
tie de plus grand diametre (15a) de celle-ci si- 
tu6e autour de la peripheric de recrou (7) et une 
partie etagee (16a) reliant le rebord d'extremite & 
externe de la partie de plus grand diametre 
(15a) au rebord d'extremite interne de la partie 
de plus petit diametre (1 4a), et la section de d6- 
coupe tournante (17) est m§nag6e au moins 
dans la face p6riph6rique interne de la partie 10 
de plus grand diametre (15a) de remetteur a 
interruption periodique (13), et 

dans laquelle I'aimant permanent (22) du cap- 
teur est magnetise dans une direction pr6d6- '5 
term in ee autour de la circonference globale et 
a deux faces d'extremite dans la direction ma- 
gnetisee, le au moins un stator (23), est realise 
a partir d'un materiau magn6tique avec Tune de 
ses parties d'extremite sttu6e espac6e de, ou 20 
en contact avec, au moins Tune des deux faces 
d'extremite* dans la direction magnetisee de 
I'aimant permanent (22), et la bobine annulaire 
(24) est situ6e le long d'une partie ou le flux ma- 
gn6tique issu de I'aimant permanent (22) 25 
s'6coule, et le capteur (20) est dispose radiale- 
ment a I'interieur de la partie de plus grand dia- 
metre (15a) de remetteur k interruption perio- 
dique (13), et 

K 30 

dans laquelle une face d'extremite dans la di- 
rection magnetises de I'aimant permanent (22) 
est situee magnetiquement espac6e de, et en 
regard d'une partie de l'6metteur a interruption 
periodique (13) a travers un premier d6batte- 35 
ment (36a) et une premiere partie d'extremite" 
du stator est situee en contact avec, ou espa- 
c6e de, I'autre face d'extremite" dans la direction 
magnetisee de I'aimant permanent (22), avec 
I'autre partie d'extremite du stator situee ma- 
gnetiquement espac6e de, et en regard d'une 
autre partie d'extremite de remetteur a interrup- 
tion p6riodique (1 3) k travers un second d6bat- 
tement (37c) de telle sorte qu'au moins une par- 
tie de la premiere partie ou de I'autre partie de 
remetteur a interruption p6riodique (13) forme 
la section de decoupe tournante (17) pour de- 
tection, tandis qu'une section de decoupe fixe 
(48) ayant une plural it e" de decoupes (28) est 
form6e avec le m§me pas que dans la section 
de d6coupe tournante, dans au moins une de 
I'autre partie d'extr6mit6 d'au moins un stator 
et une partie qui est magnetiquement reliee a 
la une face d'extr6mit6 dans la direction ma- 
gnetisee de I'aimant permanent (22) et oppo- ss 
see a la section de decoupe tournante (1 7) pour 
detection. 


5. Unite de roulement pourvue d'une unite de detec- 
tion de vitesse de rotation selon la revendication 4, 
dans laquelle le au moins un stator (23) est present 
en paire, et la premiere face d'extremite dans la di- 
rection magnetisee de I'aimant permanent est si- 
tuee magnetiquement espacee de, et en regard de 
la premiere partie de remetteur a interruption p6rio- 
dique (13) a travers le au moins un stator en pas- 
sant par un premier debasement (36b). 

6. Unite de roulement pourvue d'une unite de detec- 
tion de vitesse de rotation selon I'une quelconque 
des revendications 4 et 5, dans laquelle le capteur 
(20) a un diametre interne qui est plus grand au ni- 

' veau d'une partie disposee en regard de la face pe- 
ripherique externe de la partie hexagonale de 
recrou (7) et plus petit au niveau d'une partie axia- 
fement 6loign6e de la face p6riph6rique externe de 
la partie hexagonale de recrou (7). 

7. Unite de roulement pourvue d'une unite de detec- 
tion de vitesse de rotation selon I'une quelconque 
des revendications 1 a 6, dans laquelle les decou- 
pes dans la section de decoupe fixe et la section de 
decoupe tournante a un pas pouvant atteindre 3,9 
mm. 

8. Unite de roulement pourvue d'une unite de detec- 
tion de vitesse de rotation selon I'une quelconque 
des revendications 1 a 7, dans laquelle le flux ma- 
gn6tique s'6coulant hors de la face d'extremite dans 
la direction magnetisee de I'aimant permanent (22) 
et arrivant dans le stator (23) et l'6metteur k inter- 
ruption periodique (13) a une densite maximale de- 
passant 1 00 Gauss. 


10. Unite de roulement pourvue d'une unite de detec- 
tion de vitesse de rotation selon la revendication 1 , 
dans laquelle au moins I'un de I'aimant permanent 
(22), le au moins un stator et la bobine (24) consti- 
tuant le capteur (20) comport e une partie qui est 
agenc6e pour se trouver en regard de la section de 
decoupe tournante (31 ) de l'6metteur a interruption 


9. Unite de roulement pourvue d'une unite de detec- 
tion de vitesse de rotation selon la revendication 1 , 
dans laquelle remetteur a interruption periodique 
40 (1 3) est de forme cylindrique, et I'aimant permanent 
(22) et la bobine (24) constituant le capteur sont si- 
tues radialement a I'interieur de remetteur k inter- 
ruption periodique (1 3), une resine synthetique (21 ) 
est fixee de maniere interne dans le couvercle (18), 
45 le capteur (20) s"y trouvant enterre, et au moins I'un 
de I'aimant permanent (22) et de la bobine (24) a 
au moins une partie qui est projetee axialement 
hors de la r6sine synthetique (21) vers une partie 
radialement interne de remetteur a interruption pe- 
so riodique (13). 


8. 
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peViodique (1 3) et est d6nud6e de la lysine synth6- 
tique (21). 

11. Unit 6 de roulement pourvue d'une unite* de detec- 
tion de Vitesse de rotation selon la revendication 1 , 5 
dans laquelle I'aimant permanent (22) a des pre- 
miere et seconde faces d'extr6mrte axiales oppo- 
ses magn6tis6es, le stator annulaire (23, 57) 
s'6tend depuis chacune des premiere et seconde 
faces d'extr6mite" axiale vers la section de d£coupe 10 
(15a) de l'6metteur a interruption p6riodique (13) 
pour la detection de l'6metteur a interruption pSrio- 
dique annulaire (13), et le stator annulaire s'6ten- 
dant depuis au moins Tune des premiere et seconde 
faces d'extrSmite" axiale a une surface cylindrique 15 
situ6e radialement a I'int6rieur de la bobine (24). 
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Fig. 2 
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FIG 3 
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Fig. 4 



25 


EP0 701 132 B1 


Fig. 5 
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Fig. 6 



27 


EP0 701 132 B1 


Fig. 7 
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Fig. 8 
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Fig. 9 
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Fig. 10 
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Fig. 11 
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Fig. 12 
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Fig. 13 
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Fig. 14 
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Fig. 15 



5 22 


36 


EP0 701 132 B1 


Fig. 17 
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Fig. 18 
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Fig. 19 
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